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November 15, 1990

Ms. Cathy O'Connell

Project Manager

Site Response Section

Ground Water and Solid Waste Division
Minnesota Pollution Control Agency
520 Lafayette Road

St. Paul, Minnesota 55155

Requirement to Provide Information
Pig's Eye Dump/Fish Hatcheries Dump

Re:

Dear Ms. O'Connell:

Jenner & Block represents CMC Heartland Partners
("Heartland"). Heartland hereby responds to the Minnesota
Pollution Control Agency's ("MPCA") Requirement to Provide
Information ("RPI") addressed to CMC Real Estate Corporation
("CMC Real Estate").

CMC Real Estate was dissolved on December 11, 1989,
and thus, is no longer in existence.
. Through a series of corporate transactions, CMC
Real Estate's ownership interest in a 177-acre parcel
(hereinafter referred to as the "Railroad Parcel") was
conveyed to Heartland. The Railroad Parcel and the adjoining
property owned by the City of St. Paul, comprise Pig's Eye
Dump. The Railroad Parcel is the same property which was
owned by the Chicago, Milwaukee, St. Paul & Pacific Railroad
Company ("Railroad") and leased to the City of St. Paul for
use as a landfill. Attached as Exhibit A is a map outlining
in black the Railroad Parcel.
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As a recent purchaser of the Railroad Parcel,
Heartland is responding to the RPI addressed to CMC Real
Estate.

Heartland's responses to the RPI are set forth
below. Where appropriate, documents are included herewith in
response to MPCA's requests for production.

GENERAL OBJECTION

Heartland objects to this RPI to the extent that
the subject site of the RPI -- Pig's Eye Dump/Fish Hatcheries
Dump -- encompasses two distinct, separate and non-contiguous
facilities. Neither Heartland nor its predecessors have had
any ownership interest or involvement with the Fish
Hatcheries Dump. Moreover, Heartland and its predecessors
only owned a portion of the Pig's Eye Dump as described
above. Accordingly, unless specified otherwise, Heartland's
responses to the RPI will be limited to information relating

to the Railroad Parcel.

REQUEST NO. 1

Identify the full legal name, address and phone
number of the business or governmental entity, hereinafter
referred to as "business."
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RESPONSE NO. 1
The "business" is identified as follows:
CMC Heartland Partners, a Delaware general
partnership
547 West Jackson Blvd.
Chicago, Illinois 60606
(312) 822-0400
Heartland's business involves the ownership, operation,
financing, leasing, management, sales and development of real
estate and other properties and interests.
REQUEST NO. 2

How many years has the business been in operation?

RESPONSE NO. 2

Although Heartland was formed on October 27, 1988,
it was not in operation until it purchased through a series
of corporate transactions substantially all of CMC Real
Estate's real estate assets on June 27, 1990. Accordingly,
Heartland has been in operation for approximately four

months.

REQUEST NO. 3

Identify the names and current addresses and
telephone numbers of all current and past owner(s) of the
business.

RESPONSE NO. 3

The current owner(s) of the business are as

follows:

Milwaukee Land Company, an Iowa corporation
547 West Jackson Blvd.

Chicago, Illinois 60606

(312) 822-0400
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Heartland Partners, L.P., a Delaware limited
partnership

547 West Jackson Blvd.

Chicago, Illinois 60606

(312) 822-0400

The parties listed above have been the owners of Heartland
since its formation in 1988.

REQUEST NO. 4

Provide a map indicating that portion of the
site(s) owned or operated by the business. Include leases.

RESPONSE NO. 4

Heartland hereby reasserts its General Objection.
Without waiving this objection, attached as Exhibit A is a
map which shows in black outline the portion of the Pig's Eye
Dump owned by Heartland. The area outlined in pink was
leased to the City by the Railroad, the owner at the time,
pursuant to a License dated May 1, 1957 ("Lease No. 65235").
Lease No. 65235 was superseded by a License dated August 19,
1958 between the Railroad and the City ("Lease No. 66368")
for the use of the same area outlined in pink.

The area outlined in black was leased to the City
by the Railroad pursuant to an Agreement dated November 6,
1962 ("Lease No. 69895"). Lease No. 69895 was terminated by
agreement of the Railroad and the City on November 24, 1978,
with the termination to be effective as of January 1, 1978.

Pursuant to an Indenture dated March 1, 1978,
between the Railroad and the City ("Lease No. 82316), Lease

No. 66368 was modified to enlarge the area leased to the City
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to the area outlined in red. Lease No. 82316 was terminated
by agreement of the Railroad and the City on November 26,
1980, with the termination to be effective as of January 1,
1980.

Pursuant to the terms of these leases, the City is
responsible for any costs which may be incurred in the
cleanup of the Railroad Parcel. Copies of Lease Nos. 65235,
66368, 69895, and 82316 are attached hereto as Exhibit B.

REQUEST NO. 5

Identify all MPCA, Minnesota Department of Health
and other environmental permits issued by Federal, State,
county, city or other governmental authorities that the
business holds and the effective dates for such permits.

RESPONSE NO. 5

Heartland hereby reasserts its General Objection.
Moreover, Heartland objects to this Request No. 5 because it
is vague and overly broad. Without waiving these objections,
Heartland sfates that because the Pig's Eye Dump was operated
by the City of St. Paul, Heartland does not have any permits
relating to the site. Moreover, neither Heartland nor its
predecessors in the past had any permits relating to the
site.

REQUEST NO. 6

Identify and list all businesses and industrial
customers whose garbage and/or hazardous wastes or pollutants
or contaminants were placed at the site(s). 1Include waste
characterization, volume, dates, and current business
contacts (if known).
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RESPONSE NO. 6

Heartland reasserts its General Objection. Without
waiving this objection, Heartland states that because
Heartland did not operate the Pig's Eye Dump, it does not
have access to comprehensive information relating to the
identity of customers who placed garbage and/or hazardous
wastes or pollutants or contaminants at the site. Heartland
has, however, in the past obtained a limited number of
documents from the City of St. Paul, the operator of the
Pig's Eye Dump, and from the MPCA. In reviewing these
documents, we have discovered the names of parties that may
have been customers at the Pig's Eye Dump. A list of these
parties and related information from the City's and MPCA's
records are included in Exhibit C.

The operations of the Railroad which generated the
limited amount of Railroad waste (as described in Exhibit C)
placed at the Pig's Eye Dump are now owned by the Soo Line
Railroad Company ("Soo Line"), Soo Line Building,
Minneapolis, Minnesota 55440. As part of that purchase, the
Soo Line acquired the Railroad's liabilities related to those
operations. Because the Railroad is no longer in existence,
there is no current business contact for the Railroad.

The Soo Line acquired the liabilities associated
with the rail assets as part of the Railroad's bankruptcy

reorganization. On December 19, 1977, the Railroad filed its
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petition to effect a plan of reorganization under Section 77
of the United States Bankruptcy Act of 1988, as amended.
Pursuant to Order No. 809 of the United States District Court
for the Northern District of Illinois, Eastern Division (the
"Reorganization Court"), the Railroad was partitioned into a
rail division and a real estate division. The rail division
was sold to the Soo Line on February 19, 1988. With this
sale to Soo Liﬁe, the Railroad got out of the railroad
business. Thus, the Railroad's liabilities and obligations,
if any, relating to the rail activities at the Pig's Eye Dump
may be the responsibility of the Soo Line.

On July 12, 1985, the Reorganization Court entered
an order ("Order No. 832") approving and confirming a Plan of
Reorganization ("Plan"). The Reorganization Court
established a bar date of January 9, 1980 for pre-petition
claims and a bar date of September 10, 1985 for post-petition
claims. On or before August 31, 1979, notice of the filing
of the creditors list was given to the State of Minnesota.
Thereafter, on July 22, 1985, a Notice of Bar Dates for
Claims was served on the State of Minnesota. Minnesota
brought no claims relating to Pig's Eye Dump before either of
the bar dates.

Pursuant to the Final Decree of the Reorganization
Court dated November 12, 1985 ("Order No. 866"), CMC Real

Estate, as the reorganized company, was vested with all of
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the bankruptcy trustee's right, title and interest in the
remaining property of the Railroad's estate, which included
the Railroad Parcel, "free and clear of all claims, rights,
demands, interests, liens and encumbrances of every kind and
character." (See Order No. 866, p. 7.) The Plan and Oxrder
Nos. 809, 832 and 866 are attached as Exhibit D.

CMC Real Estate came into possession of the
Railroad Parcel free and clear of all claims, including any
claims which may result from the Railroad's ownership of the
Railroad Parcel. Thus, CMC Real Estate is not responsible
for any costs which may arise as a result of the conditions
on the Railroad Parcel. Because Heartland is a successor in
interest to CMC Real Estate, Heartland also owns the Railroad
Parcel free and clear of all claims.

REQUEST NO. 7

Identify and list all transporters of garbage
and/or hazardous wastes or pollutants or contaminants that
were placed at the site(s). Include waste characterization,
volume, dates, and current business contacts (if known).

RESPONSE NO., 7

Heartland hereby reasserts its General Objection.
Without waiving this objection, Heartland states that because
neither Heartland nor its predecessors operated the Pig's Eye
Dump, Heartland does not have access to comprehensive
information relating to the identity of transporters of

garbage and/or hazardous wastes or pollutants or contaminants

that were placed at the site.

-
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Heartland has, however, in the past obtained a
limited number of documents from the City of St. Paul, the
operator of the Pig's Eye Dump. In reviewing these
documents, we have discovered the name of the following party
which may have transported garbage to the Pig's Eye Landfill
for the Railroad: Twin City Waste Disposal. (See Exhibit
E.) Heartland lacks information regarding the address or
current business contact of Twin City Waste Disposal. Roy
Johnson, a former employee of the Railroad, has advised
Heartland that Twin City Waste Disposal did not transport any
hazardous wastes, contaminants or pollutants to the Pig's Eye
Dump for the Railroad.

REQUEST NO. 8

Provide a map indicating the portions of the
site(s) dedicated to specific uses or specific businesses.

RESPONSE _NO. 8

Heartland hereby reasserts its General Objection.
Without waiving this objection, Heartland has attached as
Exhibit F, a map showing an area leased to the City of
St. Paul for a landfill (outlined in black), an area leased
to the City of St. Paul for the disposal of diseased trees
(outlined in green), and an area leased to the City of
St. Paul for the disposal of explosives (outlined in red).

REQUEST NO. 9

How was the garbage and/or hazardous wastes or
pollutants or contaminants picked up from businesses or
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industrial customers stored (e.g., in drums, barrels,
dumpsters) for pick up? For transport?

RESPONSE NO. 9
Heartland hereby reasserts its General Objection.

Without waiving this objection, Heartland states that through

its interview of Mr. Roy Johnson, it has discovered that the .

Railroad used containers of varying size to collect garbage.
These containers were picked up by different waste haulers,
and transported to and emptied at the Pig's Eye Dump. Other
than Twin City Waste Disposal, Heartland does not know the
identity of other waste hauler which may have been used by
the Railroad or any of the other customers of the Pig's Eye
Dump.

REQUEST NO. 10

How was the garbage and/or hazardous wastes or
pollutants or contaminants disposed of (e.g., drums buried or
emptied and returned) at the site(s)?

RESPONSE_NO. 10

See Response No. 9.

REQUEST NO. 11

Identify all persons whom the business consulted in
the preparation of the response to the Questionnaire,

including their current addresses and telephone numbers and
relationship to the business.

RESPONSE NO. 11

Heartland consulted the following persons in

preparing the response to the Questionnaire:

01357
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Jack Bauer

Senior Draftsman

CMC Heartland Partners
547 W. Jackson Blvd.
Chicago, IL 60606
(312) 294-0473

Joseph Mariano

Area Manager

CMC Heartland Partners
547 W. Jackson Blvd.
Chicago, IL 60606
(312) 294-0449

Ray Lamberty

Vice President of
Sales and Property
Management

CMC Heartland Partners

547 W. Jackson Blvd.

Chicago, IL 60606

(312) 294-0466

Roy Johnson

Former Divisions
Engineer

Chicago, Milwaukee,
St. Paul & Pacific
Railroad Company

10301 10th Avenue Circle

Bloomington, MN 55420
(612) 881-2274

Robert Yurshak
Consultant

5623 West Cortland
Chicago, IL 60639

(312) 889-6336

REQUEST NO.

01358

Gerald Johnson

Lease Supervisor

CMC Heartland Partners
547 W. Jackson Blvd.
Chicago, IL 60606
(312) 294-0470

Edward Noftz

Manager of Contracts and
Support Services

CMC Heartland Partners

547 W. Jackson Blvd.

Chicago, IL 60606

(312) 294-0478

Lawrence S. Adelson

Vice President and
General Counsel

CMC Heartland Partners

547 W. Jackson Blvd.

Chicago, IL 60606

(312) 294-0471

Charles Harrison
Counsel

CMC Heartland Partners
547 W. Jackson Blvd.
Chicago, IL 60606
(312) 294-0488

12

Identify any other persons who may be able to
provide a more detailed or complete response to the
Questionnaire or who may be able to provide additional

relevant documents.
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RESPONSE NO. 12
The following party may be able to provide a more
detailed or complete response to the Questionnaire:

City of st. Paul

Department of Public Works
234 City Hall & Court House
St. Paul, Minnesota 55102.

Metropolitan Waste Control Commission
350 Metro Square Building
St. Paul, MN 55101

The following party may be able to provide relevant
documents relating to the Railroad's placement of garbage at
the Pig's Eye Landfill:

Soo Line Railroad Company
Soo Line Building
Minneapolis, MN 55440.

No response to any of these requests is intended to
be an admission that MPCA is lawfully entitled to the
information as requested, or that any particular action by
Heartland subjects it to any statutory, regulatory or other
requirement.

The above written statements are submitted under
the notarized signature of a duly authorized official
certifying that Heartland has made a diligent search of its
records and has conducted a diligent interviewing process in
connection with the information request. Although the
original affidavit is attached, Minn. Stat. § 115B.17 does
not contain a requirement for such a signature and affidavit.

Heartland's agreement to provide the signature and affidavit H
is not intended to be an admission that MPCA has the

authority to require it, or that Heartland is subject to any
other statutory, regulatory or other requirement. Heartland
waives no rights in responding to the information requested.

Very truly yours,

Grace Kogﬁzﬁ/l JSZLZ?KZZD

PIGSEYE.RES



STATE OF ILLINOIS )
) Ss:
COUNTY OF COOK )

AFFIDAVIT OF IAWRENCE S. ADELSON

I, Lawrence S. Adelson, state that I am the Vice
President and General Counsel of CMC Heartland Partners. I
certify that CMC Heartland Partners has made a diligent
search of its records and has conducted a diligent
interviewing process in connection with the preparation of

the attached Response.

Lawrence S. Adelson
Vice President and General Counsel
CMC Heartland Partners

SUBSCRIBED AND SWORN
to before me this /S
day of November, 1990

LAl . Jbhs A

Notary Public

" OFFICIAL SEAL "
STELLA C. STROGCK
NOTARY PUBLIC, STATE OF ILLINOIS
MY COMMISSION EXPIRES 10/24/93
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EXHIBIT A

MAP OF THE RAILROAD PARCEL
AND THE LEASED AREAS
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EXHIBIT B

LEASES BETWEEN THE CITY OF
ST. PAUL AND THE CHICAGO, MILWAUKEE,
ST. PAUL & PACIFIC RAILROAD COMPANY
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THIS AGREEVMENT, Made this 1st day of May, A. D, 1957, by and

between CHICAGO, MILWAUKEE, ST. PAUL AND PACIFIC RAILROAD COMPANY, a Wisconsin i

Corporation, hereinafter called "Railroad Company", and CITY OF SAINT PAUL, i

a Municipal Corporation of the State of Minnesota, hereinafter called'micensee";
i

WHEREAS, the Licensee desires the right, license and privilege
to use for the purpose of detonating, firing, exploding or otherwise destroyingé
and rendering harmless, ammunition, fire arms, bombs or other machines and
devices containing explosive materials or substances, upon a parcel of land ]
meaéuring 100 feet square, being a part of the Railroad Company's property in
the NEi Nwi of Section 10, Township 28 North, Range 22 West, in the City of
Saint Paul, Minnesota, the location of said parcel of land.being more particu-
larly indicated by the brokgn yellow outline on the plat dated March 8, 1957
hefeto attached and made a part hereof, which right, license and privilege the
Railroad Company is willing to grant.

NOW, THEREFORE, in consideration of the sum 6f ONE AND NO/100
($1.00) DOLLARS to be paid by the Licensee to the Railroad Company, the receipt
whereof is hereby acknowledged, and in consideration of the covenants and
stipulations hereinafter recited, the parties hereto hereby agree as follows:

1. The Railroad Company hereby grants unto the Licensee the
right, license and privilege to use said parcel of land for the purposes here-
inabove recited.

2. The licensee hereby agrees as follows:

(a) That the rights herein granted to the Licensee shall
be exercised and executed only by duly authorized officers of the Police
Department of the Licensee.

(b) That live explosives or other hazardous materials,
no matter how contained, shail not be stored or buriéd upon said premises,
except for temporary periods when such explosives or hazardous materials are
left under guard by members of the Licensee's Police Department.

(c)That the Licensee shall provide warning signs and

other safeguards as may be necessary whenever said premises are used or about

to be used for the purposes hereinabove recited. TERM”VATED

S s
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1 Countersigned: (:;;;> ’
i :
Commissioner of Public Tafety

(d) That the Licensee shall, and hereby agrees that it
will indemnify and save harmless the Railroad Company, its successors and
assigns, from all 1liability, cost and expense for loss of or damage to property
of whatsoever kind, and for injury to or the death of a person or persons by
whomsoever sustained ﬁhich may be caused by, result from, or be occasioned
in any manner by the exercise of the right, license and privilege herein
granted.

XB. This agreement shall extend to and be binding upon the
varties hereto and their respective successors and assigns; PROVIDED, however,
that either party hereto may, without liability for damage therefor to the
other party, terminate this agreement at any time by giving to the other party
notice in writing of its desire so to do. Upon the effective date of any such
termination’the.Licensee shall restore said premises to a condition satisfactory
for general purposes.

IN WITNESS WHEREOF, the parties hereto have caused this

agreement to be executed as of the day and year first above written,

CHICAGO, MILWAUKEE, ST. PAUL AND PACIFIC

RAILROAD COMPANY
WW By

Witness - ’é;?ﬁﬁaubtrial Commissigner

CITY OF SAINT PAUL .
Attest:

M(W oy @{»{\9«/2 SVRIISN

Approuea' a8 to form ang execulIOk

thia m{i.’.day of.../.’.?..’?.ﬂ._-lﬂ$ 7

- o

Agsistunt Darnnratiyn Noneast

FORM APPROVED Form apnroved / /,

T L. 07

Assistant Cornoratiosn C—nmfel
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THIS AGREEMENT, Made this 19th day of AUGUST, 1958, by and betweeﬂ
CHICAGO, MILWAUKEE, ST. PAUL AND PACIFIC RATLROAD COMPANY, a Wisconsin Corpor-
ation, hereinafter called "Railroad Coﬁpany", and CITY OF SAINT PAUL, a Munici-
pal Corporation of the State of Minnesota, hereinafter called "Licensee",

WITNESSETH

WHEHEAS, the Licensee desires the right, license and priv{iege
to use for the purpose of detonating, firing, exploding or otherwise destroying
and rendering harmless, ammunition, fire arms, bombs or other machines and
dévices con£aining explosive materials ér substanceg. upon a parcel of land
measuring 100 feet square, being é pért£§f §he Rail%;ad Company's property
along the south line and in the southwe;terly part ef the Swi swi, Sectién 3,
Township 28 North, Range 22 West, in th; City of St;'Paul, Minnesota, thé
location of said parcel of land being more particularly indicated by the red
outline on the plat hereto attached and made a part hereof, which right,
licensé and privilege the Railroad Company is willing to grant,

NOW, THEREFORE, in consideration of the sum of ONE AND NO/100
($1.00) DOLLARS to be paid by the Licensee to the Railroad Company, the receipt
whereof is hereby acknowledged, and in consideration of the covenants and
stipul;tions hereinafter recited, the parties hereto hareby agree as follows:

1. The Railroad Company hereby grants unto the Licensee the
right, licensé'ana privilege to use said parcel of land for the purpose herein-
above recited.

2. The Licensee hereby agrees as follows:

(a) That the rights herein granted to the Licensee shall
be exercised and executed only by duly authorized officers‘of the Police
Department of the Licensee.

(b) That live explosives or other hazardous materials, no
matter hqq_gop@g@pgﬁ, f??l},nPF ?g sfqrgd‘gfﬂPupégdpygpn said premises, except
for temporary periods when such explosives or hazardous materials are left
under guard by members of the Licensee's Police Department,

(¢) That the Licensee shall provide warning signs and
other safeguards as may be necessary whenever said premises are used or about

to be used for the purposes hereinabove recited.

(d) That the Licensee shall, and hereby agrees that it
will indemnify- and save harmless the Railroad Company, its successors and

-1l-
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assigns, from all liability, cost and expense for loss of or damage to property}

of whatsoever kind, and for injury to or the death of a person or persons by

whomsoever sustained which may be caused by, result from, or be occasioned in
any manner by the exercise of the right, license and privilege herein granted.

3. This agreement shall Supersede and replace that certain agreé-
ment dated May 1, 1957 between the parties hereto in which the Railroad Company
granted to the Licensee the right, license and privilege to use a parcel of land
in the NE{ NWi of Section 10, Township and Range aforesaid. |

L, This agreement shall exténd to and be binding upon the parties
hereto and their respective successors aqF assigns; PROVIDED however, that
either party hereto may, without liabili%? for damag% therefor to the other
party, termlnate this agreement at any tame by glving to the other party notice
in writing of its de31re so to do. Upon the effectlve date of any such termin-
ation the Licensee shall réstore said premises to a condition satisfactory for |
general purposes.l

IN WITNESS WHEREOF, the parties hereto have caused this agreement ;
to be executed as of the day and year first above written.

CHICAGO MILWAUKEE, ST. PAUL AND PACIFIC
: RATLROAD COMPANY

ﬁﬂ%’ By 7@% 5
Witness : z’%biregtor - Industrliéﬁgﬁ‘ g

d Keal Estate
Development

CITY OF SAINT PAUL

Attest: \ '
\
otk o k. 2 e SN
ity Cyerk B Mayor
i
Countersigned: . /}
D7y (P
= —J/ By @éf .Lj QJ’.;ILTQ/W"
C:- troller Commissioner of Public Safety

A
pgom as te form ANd Escuulip,
bis 217 ny of

th ¢ }8
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THIS AGREEHENT, Made this _{z __ doy of _fipic bo1 4 he De

1962, by and between CHICAGU, HILWAUKEE, SIs PAUL /D PACIFIC RAIILCLD COIPANY,
& Visconsin ocorporation, hereinefter oculled "licilroad Company” and CITY CF
SLINT PAUL, & mmicipel corporation of the State of liinnesota, hereinaftor
called "City",
RAILZSLLIM
_ That the Keilroad Company, 4n consideraticn of the cum of Qi
D xof100 (§22,00) DOLLAR to At peid bty the City, the roceipt whereof 45

hereby scknowledged, end in further ocmaideraﬂon of the faithful performance
by the City of all the agreaments herein contoined, hereby gronts unte said
City the right, license and privilepe of using for an 8ll purpose duwp the
portion of said Railroad Company?s property at Lgint Faul, Mimmecota, shown
muhsd in yellow on tho tlue print dated August 6, 1962 horeto attachod and
m:;s & part hereoft the duwpdng operations to be of the so-ca}led Sonitary
Fi11 Nethod with the duxp £illed 4in layers of not more than 6 or 7 feot decp
and covare_d at the end of each day with earth, rubble or othor waste raterials
from paving and wreclding Jobs.

SUBJECT ALVAYE to the observance &nd p;rfomance by the City of
all and sinpular the following conditions to be Ly it observed, kept aud per-
formod, &8 follows, to=wits

1, That the City will £ill said dump to an elevation to be
"determined ty tha lian.road.(:aupaw and that it will supervise said durp 2t oll
times when tho eame s in use, and separate all combustible moterinl for
turning at certain timss on the filled porticn of tho dump,

2. That the City will instell and maintain a wator line for fire
protection and provids an outlet for any drainage lines which may empty into
. the dump.

3, That the City will perforn all of 4ts work undor this agree-
ment at iis eole coct and expenes and to the eatisfaction of the Chiel Ingineer

of said Railrobd Company or his suthoriszed representative.

‘ L4, Thot the CAit: will indemmdfy aond save harmless the lullroead
PARED BY
QZ /"-ﬁ:.l Compeny, its succosoors and aaaim.F §

ECKED BY | TV LY A
=1 ~ DONOTDETACH | .
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loss nf A Aamnea $p rroparty and Anivrv ¢~ o desth of pereons, by whomsosver
sustained, which may be enused or cocosioned in eny manner by reason o the
work to be porformed on gcid hsilroad Company's right of way.

5. The parties hereto, ky the oxocution of this licenso, Lereby
terminate sny prieor licemses of the premises herein demised.

‘6. Ti5 agresment shall exterd! to and be binding upon the parties
hereto and thoir rospective successors and aseignsi FLOVIDED, however, that the
Rafirond Company may, without 18ability for demagoe therefor, terminate this
agrecment st oy time Ly giving to the City six (6) months notice in writing
and that upon the effective date of such termination, the fillin: materdal
placed upon mald Lailroad Company!s pre'mises ahell‘bccdm the property of the
Rallroad cm.

I WITHESS WHEREXE, the parties hereto have caused this agreement
0 be oxacuted as of the day and year first above written.

CHICAGO, MILWAUKELS, LT. PAUL AND FACIFIC
RATLEQAD CONPALY

By. , .
Witnoss Director - Real Lstate and

Industrial Dewvelopment

CITY & SATNT PAUL
Attoct:

By.
City Clerk Mayor

Countersigned:

Comptroller Cormissioner of Public Works
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AMENDMENT TO AGREEMENT

THIS AGREEMENT, dated this Z2S° day of
‘ S_Epf y 1969, by and between the Chicago,

Milwaukee, St. Paul and Pacific Railroad Company, a
Wisconsin corporation, hereinafter referred to as
"Railroad Company", and the City of Saint Paul, a
municipal corporation under the laws of the State of
Minnesota, hereinafter referred to as "City";
WITNESSETH: '
WHEREAS, Railroad Company and City have

entered into an agreement dated November 6 '

1962, whereby the City was granted the right to use land
owned by Railroad Company for landfiil purposes, subject to
certain conditions contained there, and it is now mutually
. agreed that the saiﬂ agreement should be amended so as to
; provide for an annual rental therefor; C .
* NOV, THEREFORE, The parties do hereby agree that
that certain agreement referred to above shall be amended
to add the following provision: ’ -
“In consideration for thg right to use
" the real property of the Railroad
. Company for all 'purpose dump, the y
‘City agrees to pay an annual rental,
" the amount thereof to be equal to the
amount of annual real estate tax
levied against the real property
which is the subject of the agreement
.heréin. \It is agreed that the annual
rental shall be paid by the City
i . within thirty (30) days from the date
At:f(hﬂlr‘lﬁerZE) eceipt of a copy of the annual tax
iomve 1118 on y-24-7p
N P«Sreemept




statement together with a request’

for payment therefor from the Rail- :

road Company," .

It is further agreed by an& between fhe parties
hereto that this améndatory agreement shall take effect
immediately and that the first.annual rental shall be paid
by the City during the year of 1969, and continue to be
‘paid thereafter until the agreement shall be further
amended or terminated in the manner therein provided.

Ié is further mutually Agreed by and bétween the
parties hereto that all the terms and conditions of that
certain agreement referred to above shall confinue in full

force and effect, except as modified by this amendatory

*. agreement.,

IN WITNESS WHEREOF, the parties hereto have caused

., this agreement to be executed as of the day and year first

P
i
.

'* 7 above written.

In Presence 0f:

Approved as to Forny
!

{

&

Asé?ﬁ%ant Cozybfatizﬁ'cbunsel

Approved as to foxm and
executio?fyhis

CHICAGO, MILWAUKEE, ST. PAUL
AND PACIFIC RAILROAD COMPANY

g ///w

YIGE FRELDEs 1 REAL ESIAIE Ai:D IRDUSTRIML bmmmun

. CITY OF SAINT PAUL

By

Mayor

’
ISR ey 2PN

Commissioner oif Public Works
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T b el day of HMARCH »’A. D. 1978, by and bet th
STRNLEY XU0HIIMAR, os Wristoe; of s property ol - e the
CHICAGO, MILWAUKEE, ST. PAUL. and PACIFIC RAILROAD COMPANY

| hereinaf ter refepr'ae"at%g as 'Railroad Company,' and

Made this

R N e GLTY. O STarPAU oo

of P. 0. sddress 234 City Hall, st. Paul, Minnesota 55102

WITNESSETH :

FIRST: The Rallroad Company ddes hereby lease, demise and let unto the Lessee, the following
piece(s) or parcel(s) of land lying within and being a portion of its property at the Station of

ST. PAUL ., County , State of MINNESOTA

and described as follows, to wit:

.

AN IRREGULAR~SHAPED parcel of land containing 117.6 acres, more or less, and
being part of the Railroad Company's Pig's Eye Yard property in the City of
St. Paul, in the County and State aforesaid, said parcel located in Sections
3, 4 and 10, Township 28 North, Range 22 West and lying southwesteriy of the
Railroad Company's hump yard, the location thereof being more particularly
indicated in red on the plat attached hereto and made a part hereof,

; 4
!

i

’ Term TO HOLD for the term of d__;::::::::Ljilyfi_!5)__:::::::::::;_year(s) rom the first day of
{ Effective

i _JQM)A&!____ _.+ A. D. 1978__, subject, however, to the rightof either party to terminate this
i Date Tndénture by giving to the other sixty (60) days written notice of its desire so to do and to the
? following express conditions, viz: .

; 1. That the Lessee shal) pay as rent for said demised premises the jsum of ____§}3£ ________
i Rental ' .

| THOUSAND AND NO/100 ($6,000.00) -------m=--=-m==omososnooifsosizoosss tollens
i per, _.annum _______. payable ______________. apnyally oo /Z mmemmmmmann) P BdVaNCE.
' Taxes 2a. That the Lessee shall pay all taxes and assessments (Except special assessments for

permanent improvements) legally levied or assessed against said premises during the term hereof
or any extension thereof; and in case of special assessments for permanent Improvements, the
i annual rental will be increased by ten percent (10%) of such assessment; except that the amount

of taxes payable for the year Inwhich the lease is terminated shall not exceed the portion thereof
.accrued from the first day of the year to the effective date of termination.

2b. That the Lessee shall pay all taxes and assessments legally levied or assessed against
Its improvements located upon the demised premises during the term hereof or any extension thereof,
and in the event said lease Is terminated, Lessee shall pay the full amount assessed against said
improvements for the year in which termination occurs,

! Purpose 3. That the Lessee shall use said premises as a site fod __STORAGE OF DISEASER _TREES

_ and for no other purpose whatsoever, unless the Railroad Company shall consent in writing to a
1 change of use, and that it will not, without like consent, assign this lease or under-|ease saldJ
premises or any part thereof. ) gy '
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L. That the Lessee shall continuously carry on Its business upon said premises in an effi-
clent manner, unless discontinued by written consent of the Rallroad Company; that said premises
shall be used and the business thereon conducted, insofar as it may affect the interests and
operations of the Rallroad Company, to the approval of its General Manager; and that it will not
in any way obstruct or interfere with the tracks of the Railroad Company.

5. That the property herein demised Is leased in its condition at the date hereof; that any
and all facilities, including overhead and underground fixtures, located thereon shall be meintained
and operated as heretofore,

6. That the Lessee shall erect upon said premises the facilities appropriate for the uses
herein mentioned, and have the same completed and ready for use within three months from the date
of this lease; and that all doors on the track side of any building or buildings shall be so con-
structed as to open inward or be of & sliding type.

7. The Lessee agrees to keep said premises and all improvements thereon in a neat andorderly
condition, and to cover all improvements with one or more coats of approved paint, whenever required
s0 to do by the Rallroad Company, and that no signs nor advertisements of any description shall
be permitted to be painted or posted upon sald improvements, or about said premises, other than
those of the business of the Lessee, and as shall be approved by the Railroad Company.

8. It is understood that the movement of railroad locomotives includes some risk of fire,
and the Lessee assumes all liability for and agrees to indemnify the Rallroad Company against loss
or damage to property of the Lessee or to property upon the Lessee's premises, arising from fire
caused by locomotives operated by the Railroad Company in the vicinity of said demised premises,
except to the premises of the Railroad Company, and to rolling stock belonging to the Railroad
Company or to others, and to shipments in the course of transportation.

9. That the Lessee hereby releases the Rallroad Company from and agrees to indemnify it
against all loss, damageor injury, caused byor resulting from any act or omission of the Lessee,
its employees or agents, to the personor property of the parties hereto and their employees, and
to the personor property of any other personor corporation, while on or about said premises, and
if any claimor liabi1ity other than from fire shall arise from the jointor concurring negligence
of both parties hereto, It shall be borne by them equally,

10. That In any case where the covenants, agreements and releases contained in the two pre-
ceding paragraphs shall be held not to be valid in law, the Railroad Company shall have the full
benefit of any insurance affected by the Lessee upon the personsor property injured or destroyed.

11. That the Lessee shall comply with all applicable Federal and State laws and regulations
and municipal ordinances In respect of the conduct of Its business upon said premises; and shal)
comply with al) applicable ordinances, rules, regulations, requirements and laws of any governmental
authority controlling environmental standards and conditions on the demised premises, If, as a
result of Lessee's operations hereunder, any such ordinance, rule, regulation, requirementor law
Is violated, Lessee shall protect, save harmless, defend and indemnify Railroad Company from and
against any penalties, fines, costs andexpense, including legai fees andcourt costs imposed upon
or incurred by the Railroad Company, caused by, resulting from or connected with such violation
or violations,

12. That any violation of or failure to comply with any condition herein, within thirty (30)
days written notice of violation, shall terminate this lease wi thout any further notice or act
upon the part of the Railroad Company, and thereupon it may re-enter and take possession of said
premises, as by law provided.

13. Nothing herein contained shall affect the right of either party to terminate this lease
on written notice as herein provided, and in the event of such termination any unearned rental

shatll be refunded.

14, The parties hereto, by the execution of this lease, hereby terminate
any prior leases of the premises herein demised. '

15. Lessee shall, upon any termination of this lease, restore the demised
premises to its condition prior to the storage of the diseased trees thereon

and to seed it al] to the satisfaction of the Railroad Company and XGQaX
the Minnesota Pollution Control Agency.

_ This agreement Is binding on Stanley E. G. Hillman, not as
@ inCindudl, but solely in his capacity as Trustee,

Land Lease No.__ . i _ Page Two
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SECOKE: The Lessee hereby accepts the foregoing lease, and covenants and agrees faithfyl}
to observe and perform all the terms, conditions and requirements therein contained, and it furthe:
agrees that it will surrender said demised premises at any termination of this lease, and wil}
on or before the effective date of such termination, completely remove from said pl"emlses a\i
property ownedor placed thereon by it, and will restore the premisas to a state of usefulness for
general purposes; that failure so to remove all such property shall be conclusively deemed abandon-
ment thereof to the Ralilroad Company, thereby waiving all its right, title and interest In and to
such abandoned property; and that in such case the Railroad Company shall, from and after the
effective date of any termination, be at ful) liberty to re-enter and take possession of all the
demised premises and, at the sole axpense of Lessee, to remove therefrom all such property there
remaining and to restore sald premises to a state of usefulness for general purposes, and the Lessee
hereby binds itself to pay unto the Railroad Company promptly upon receipt of bill therefor, the
entire cost and expense of such removal and restoration;:or, at Railroad Company's awn sole Op;ion'
to appropriate anddispose of any such property without any Jiabllity or accountability therefor:
but nothing herein contained shall precliude the Railroad Company from any other legal remedy. '

No recelpt of money by the Rallroad Company from Lessee prior to or after the expiration
date or termination of this lease or after the service of any notice, or after commencement of
any suit, or after final judgment for possession of the premises shall reinstate, continue or
extend the term of this lease or affect any such notice demand or suit.

That the rightor interest created by this instrument shall be subject and subordinate to the
continuing lienof the First Mortgage dated as of January 1, 1944, executed and delivered by Chicago,
Milwaukee, St, Paul and Pacific Railroad Company to Continental Illinois National Bank and Trust
Company of Chicago, Trustee, and all mortgages supplementary thereto, and to the lien of the General
Mortgage dated as of January 1, 1944, executed and delivered by Chicago, Milwaukee, St, Paul and
Pacific Rallroad Company toHarrls Trust and Savings Bank, Trustee, and all mortgages supplementary
thereto,

All the terms, conditions and covenants of this lease shall during its continuance, be
binding upon the Rallroad Company, its successors and assigns, and upon theLessee, (ts successors
and assigns, and upon the Lessee, Its successors and assigns, heirs and legal representatives,

IN WITNESS WHEREOF, the parties hereto have caused these presents to be duly executed as of
the day and year first above written,

STANLEY E. G. RILLMAN, as Trustee, of the property of,
CHICAGO, MILWAUKEE, ST. PAUL and PACIFIC RAILROADYC
Debtor

-/é;ézé’/' ................. Bv-_---.--iz. eemeomemezor

HHXHRGNXKIPX X WX XKIPPF Y FK XBEP L X .
Ss7° Secretary - PRES

G. G. GRUDNOWSISI

CITY OF ST. PAUL

%
P [
B
Clerk /y O Mayor
Approved as to Form: B’;@‘;f%& :
Director, partment or

72

J W

Finance & Management Ser

’
D) / =7 2
» ) - -
PR I e A R
oot es '_‘-.,-) - - ~

) _.’.y_‘.'ﬁ:"”mm

Aset. Viee President
PROVED

3283186
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EXHIBIT C

‘PIG'S EYE DUMP
CUSTOMER LISTING
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NAME & ADDRESS

1. City of st. Paul
Department of Public
Works

234 City Hall & Court
House
St. Paul, MN 55102

2. Metropolitan Waste
Control Commission
(MWCC)
350 Metro Square
Building
St. Paul, MN 55101

DATES

1957 - Present
1969

1970

1-10/71

1973

11/74

1975

12/77 - 1/78
1978

1979

EXHIBIT C
CUSTOMER LISTING

VOLUME
(yp.3)V

Total volume
unknown

1,390,847
1,557,949
1,463,654

Unknown

26,500
7,500
3,800

33,000
200,000

136,000
Unknown

Unknown

v Volume is in cubic yards unless otherwise noted.

WASTE CHARACTERIZATION

Unknown

Unknown
Unknown
Unknown

"Refuse" from the
Metropolitan Waste
Water Treatment

Plant (MWWTP).

Ash material.

Topsoil.

Topsoil mixed with silt
and sand.

Ash mixed with silt.
Fill material from ex-
cavation work at the
MWWTP

Sludge incinerator ash.
Grit and Screening

Concrete, scrap wood,

2/ "Disposal Area" denotes specific areas within the Pig's Eye Dump.

It is unclear whether this is within Pig's Eye Landfill proper.

CURRENT
CONTACT

Unknown

Unknown

DISPOSAL
AREAZ

Unknown

Unknown

Unknown
Unknown

Unknown
Unknown

See Fig. 1

15' west of ash
ponds¥

Unknown



o
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VOLUME CURRENT DISPOSAL
NAME & ADDRESS DATES (YD.31 WASTE CHARACTERIZATION CONTACT AREA

scrap metal, metal drum,
household garbage and
paper, and demolition

debris.
1980 100,000 Ash from incineration of See Fig. 2
wastewater sludge.
Shafer Construction Co.¥ 1978 Unknown Fill for a haul road. Unknown "Wetland"2/
Forest Lake, MN
St. Paul Water Dept. 1978 Unknown Excavated material from Unknown "Wetland"¥
277 N. Hamline Ave. the Pig's Eye Dump.

St. Paul, MN 55104

Whirlpool Corporation Unknown Unknown Unknown Unknown Unknown
Payne Avenue
( ) 776-8511.

Selby District 5/20/69 274 Unknown Unknown Unknown
Commercial

-4/ Shafer was working under a contract with MWCC.

3/ The document with the information relating to this disposer states that the fill was placed in the "wetland"
area. We assume that this is referring to the Haul Road at the Pig's Eye Dump.

&/ The document which relates to this information states that this material was placed in the wetland area east of
tree chipping facility at the Pig's Eye Dump. The exact location is uncertain.

-2 -
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VOLUME CURRENT DISPOSAL
NAME & ADDRESS DATES (YD.31 WASTE CHARACTERIZATION CONTACT AREA
7. Ramsey County 5/69 48 Unknown Unknown Unknown
Recreation Dept.
8. Phallen Area 5/69 98 Unknown Unknown Unknown
Commercial Council
9. East Side Community 5/17,18,22/71 275 Unknown Unknown Unknown
10. Madel Neighborhood 5/17,18,22/71 329 Unknown Unknown Unknown
Beautification
11. Dayton's Bluff 5/17,18,22/71 68 Unknown Unkrniown Unknown
Community
Center
12. Minnesota Mining & Unknown 20-25 Unknown Unknown Unknown
Manufacturing loads/wk
( ) PR6-8811,
Ext. 6134
13. Haul-A-Way System 10/61 - Unknown 5/wk Unknown Unknown Unknown
14. McKnight Bros.
South St. Paul, MN Unknown 4/wk Unknown Unknown Unknown
15. Chicago, Milwaukee 1969-1972 370/wkl General garbage, dunnage, Company does Unknown
St. Paul & Pacific steel strapping and not exist.
Railroad food from refrigerated
' cars.

i This information was obtained from a hand-written memorandum found in the City of St. Paul's files and reflects
the average volume for the period between May 26, 1969 and July 20, 1969. The memorandum references Roy Johnson as
the City's contact at the Railroad. Roy Johnson, a former Railroad employee, has advised Heartland that the weekly
volume varied.

-3 -
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NOTE:

correspond to each of the listed customers.

Because this information has been gathered from old documents, some of which are handwritten and not entirely legible,
Heartland has responded to the extent reasonably possible.

A copy of this documentation is attached and is identified by number to
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DOCUMENTS RELATING TO:

THE CITY OF ST. PAUL (EXHIBIT C.1)
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THE DEPARTMENT OF PUBLIC WORKS
OF THE

CITY OF ST. PAUL
INTER-OFFICE COMMUNICATION

TO: MEMBERS OF SOLID WASTE TRANSFER STATION SITE SELECTION COMMITTEE:
Mrs. George Latimer, Chairman
Mr. William Gillespie
Mr. Burnell Beerman
Mrs. Sharon Powell
Mr. Daryl Thayer
Mr. Gary Norstrem
ADVISORY MEMBERS:
Mr. Richard Schnarr
Mr. Patrick Bradley
Mr. Eugene Macauley -4s/ < Ty Hall
FROM: DONALD E. NYGAARD, ASST. ENGINEER OF MAINTENANCE SERVICES &“
DATE: NOVEMBER 18, 1971

SUBJECT: IDEAS ON SOLID WASTE TRANSFER STATIONS FOR THE CITY OF ST. PAUL

At your November llth meeting I was asked to draw up a preliminary
report to serve as a guideline for the committee on the subject of transfer
operations in St. Paul. It was requested that we include some technical data
on the tonnages of waste that are received at Pig's Eye and, of course, the
tonnages that should be provided for in transfer stations. Several of us in
the Maintenance Services Departmeﬁt of Public Works have been giving thought
to transfer stations over the past four or five years. They first were con-
sidered in conjunction with our present Pig's Eye Disposal site and now, of
course, in terms of transfer stations with the ultimate disposal site being
a considerable distance from the City and, very likely, some place in Washington
County. In my judgment there are three key areas to be considered in the subject
of transfer stations. First it must be explained to our citizens why there is

a need for transfer stations and what they will accomplish; second, what are
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the standards and criteria for a good transfer type operation; third, how

many transfer stations would be needed in St. Paul and where should they be

located; and finally, how shall the transfer stations be financed and operated.

I will discuss each of these points. It is hoped that some of these thoughts

will be helpful to the committee.

I. DEFINITION OF THE PROBLEM - WHY ARE TRANSFER STATIONS NEEDED IN ST. PAUL?

A.

For many years the City of St. Paul had two landfill facilities, Fish
Hatchery and Pig's Eye. Fish Hatchery, a 38-acre site was located
immediately south of Warner Road just westerly of the intersection
with Trunk Highway #61. It was used primarily by private citizens
bringing their own refuse down to the disposal site. Fish Hatchery

was completed this past spring and completely covered over with earthen
material, landscaped, etc., and fenced off. It has been standing
vacant since then.

Pig's Eye Landfill which is located south of Fish Hatchery
and immediately adjacent to the Sanitary Waste Water Treatment Plant
was and is the major landfill facility in St. Paul. It comprises
approximately 320 acres and will generally take two 7-foot lifts over
the entire area. At the present time we have one 7-foot lift over
the whole site and are working on the second one. All refuse hauling,
including private and City and all commercial for the City of St.
Paul, as well as most of the surrounding suburbs, is being hauled
into Pig's Eye. The Minnesota Pollution Control Agency has put the
City of St. Paul on notice that Pig's Eye Landfill site must be shut
down no later than July 1, 1972. The reason for this being that it
is within the flood plain of the Mississippi River and is contrary

to State Laws.
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Since Pig's Eye is the only disposal facility in St. Paul, it takes
an enormous quantity of refuse. 1In 1969, 1,390,847 cubic yards were

disposed of at Pig's Eye, or 345,712 tons. In 1970, the quantity

of refuse disposed rose to 1,557,949 cubic yards, or 389,488 tons.

So far in 1971 we have the following figures by month:

January 111,385 cu. yds. - 27,846 tons
February , 107,719 " " - 26,929 "
March 140,653 " " - 35,163 "
April 174,500 " " - 43,625 "
May 155,508 " " - 38,877 "
June 169,060 " " - 42,265 "
July 161,653 " " - 40,413 "
August 156,236 " " - 39,059 "
September 145,970 " " - 36,492 "
October 140,770 " " - 35,192 "

Ve

The average daily quantity of refuse disposed at Pig's Eye is 5,500

cubic yards, or 1,375 tons per day. This figure is based on the unit

weight of one cubic yard of combined refuse including garbage and
rubbish, of 500 pounds per cubic yard. Federal guidelinés indicate
that at the present time one person generates about 5.3 pounds of
refuse per day. If we run this out on the basis of St. Paul's
population, slightly in excess of 300,000, this works out to be
about 750 tons of refuse generated per day. It is estimated that

by 1980 the figure of 5.3 will have grown to 10 pounds per person

per day, or about 1,500 tons per day in St. Paul. You will note that
the 5.3 figure per person perrday, or 750 tons per day, is somewhat

less than the 1,375 tons disposed at Pig's Eye. Obviously, this

comes about because most of the surrounding suburbs, including
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West St. Paul, South St. Paul, Roseville, and Maplewood, and other
suburbs are hauling large quantities of their refuse into Pig's Eye.
In my judgment we should be designing transfer facilities for St.

Paul to accommodate 2,000 tons per day based on a 10-hour work day.

This would provide capacity for a projected refuse quantities

through 1980.

Since the Pig's Eye Landfill site will be closed down by the State

on July 1, 1972, a little more than six months away, and since Pig's
Eye is presently handling approximately 1,375 tons of refuse per

day, an enormous quantity, and since it is very unlikely that another
landfill facility will be found close to St. Paul and, more than likely,
it will be a joint facility with Washington County located some place
east of St. Paul, it's very important that intermediate transfer
stations be constructed whereby the smaller collection trucks can
dump refuse at these points and the refuse would then be hauled in
large 75 to 100-cubic yard semi trucks out to the final disposal
site.

What present transfer stations and facilities are available in St.
Paul? American Hoist and Derrick has shown the way to this point.
American Solid Waste Systems, a subsidiary of American Hoist,
recently constructed a small transfer station on Rosen Road easterly
of the Midway Stadium. It's a small station of approximately 250
tons per day capacity. American Systems also constructed a solid
waste baler in the Riverview Industrial Area of St. Paul in con-
junction with the transfer station. The baler compresses the solid
waste into a block approximately 3'x3'x4%' weighing 2,500 pounds.

The bales are then ahuled to a landfill site in Inver Grove.



II.

WHAT

Q1389

American Systems estimate that their baler will handle up to 1,000
tons per day operating two shifts with ultimate disposal costs being
about $1.80 per ton. This figure covers the baling operation and
disposal. American Systems are operating the baler with a 3-man

crew. In the event Pig's Eye is closed down on July 1, 1972, the

City of St. Paul would have available within the corporate limits

the baler that would handle 1,000 tons and the Midway Stadium transfer

station which could handle 250 tons, or a total capacity of 1,250 tons

per day.

3

Sbsgobues—por-dey. So, on paper at least, there would appear to be

enough capacity to handle the generation. In our judgment from a
practical standpoint, we can foresee enormous problems in attempting
to handle the peak disposal at these ti#ee sites. It would appear
that traffic problems would be enormous and that we would have
literally "mountains of refuse piled up'". However, as a stop-gap
measure until additional transfer stations could be constructed, it's

possible that these &hsae facilities could handle the load.

ARE THE CRITERIA AND STANDARDS OF A GOOD TRANSFER STATION OPERATION?
As a rule they should be located in an industrially or light indus-
trially zoned area. Or, in any case, they should be located on
property that is buffered from residential areas and commercial

areas as much as possible. Transfer stations that have been built
within the Twin Cities and in other cities across the country have
oftentimes been forced onto locations that are not entirely desirable,
but public reaction is sometimes bitter to a transfer station similar
to a landfill disposal site, although it has been proven that odors,

noise, and other pollution factors are very minimal at a transfer

station operation.
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You must have good vehicle access to the site. This includes both
the private vehicles and compactor refuse trucks coming in to dispose
at the transfer station and, also, the huge 75-100 yard transfer
trucks that haul the refuse out. Oftentimes it is desirable to
locate a station at the intersection of possibly a freeway and a
major arterial. The major arterial can bring the refuse compactor
trucks and small vehic}es in and go out the same route, whereas the
transfer trucks would cmme off the freeway. The point is that the-
station must be located in an area that has good truck access.
Transfer stations are facilities that house a composite of various
types of specialized equipment. The specialized equipment could
include loaders, tractors, clamshells, stationary compaction equip-
ment, large semi type tractors, etc. All of this specialized equip-
ment is put together within a structure. The point being there is
probably no one best ''package unit' or brand name as such, rather

it is a case of designing a structure and specifying the type of
equipment to be installed within the structure that you feel best
fits the need.

Transfer stations should be located as close as possible to the
centroids of the collection operation. Obviously, to keep collection
costs as low as possible, the transfer stations should be located
stretegically to service the collection routes. The general trend
across the country is to build larger transfer stations and fewer

of them.

Transfer stations must be operated efficiently and kept 'spotlessly"
clean. All efficiently run stations are completely cleaned out at

the end of the day and washed down with fire hoses. Most of the



01391

modern transfer stations built today are of the pit-type where the
refuse trucks will back in against a railing and dump their load into
a large pit. The transfer trucks themselves will then be loaded at

a lower level from the pit. It has been proven that there are
extremely high volume "surges' where for no explainable reason the
volume of refuse coming in will be tremendously high. Therefore, it
has been found practical to oversize the pits in order to hold the
refuse so that it does not pile up on the floor and, also, that you
don't have compactor trucks and other vehicles backed out into the
streets.

More of a technical nature, of course, transfer stations must be
spotted accurately on maps and length of haul to the disposal site
should be computed, travel times also checked, also, a careful analysis
should be made of all costs involved in the operation. The whole
question of transfer stations, both where they should be located and
the number of stations, is a question of economics and bears very

close and careful cost studies and analysis.

III. HOW MANY TRANSFER STATIONS ARE NEEDED IN ST. PAUL AND WHERE SHOULD THEY

BE LOCATED?

A.

Transfer stations are, of course, rated by the capacity of refuse

that they can handle per day. Usually it is basedyon a capacity

for a 10-hour work day. Typical sizes would be a 250 tons per day,
500 tons per day, 750 tons per day, 1,000 tons per day, 1,500 tons
per day, or even 2,000 tons per day and larger. At the present time
we are generating approximately 1,375 tons of refuse per day at Pig's
Eye so, to replace it, we are talking about possibly two transfer
stations with a capacity of 750 tons per day, or possibly at the very

most, three transfer stations of 500 tons per day capacity.
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The rule of thumb often used in determining if you need transfer
stations is if your haul is longer than 15 miles, it's usually
feasible to construct a transfer station. Obviously with the future
landfill to be located someplace east of St. Paul in Washington
County, possibly, there is no question that the haul will far exceed
the 15-mile rule of thumb. Then, we must ask, how many transfer
stations are needed within St. Paul and where should they be located.
We must first bear in mind that all the refuse for the entire City‘
of St. Paul as well as most of the surrounding suburbs, is presently
being hauled to Pig's Eye itself. So, we could start off by consid-
ering one huge transfer station that would handle 1,500 tons per day.
According fo today's standards of transfer stations, this would not
be an unduly large station. San Francisco recently constructed a
2,000 ton per day facility with a potential of expanding it to 5,000
tons per day. It was put in operation in October of 1970 and has
been working out very well. It has space for 16 compactor frucks

to dump into a pit about 65' wide and 220' long, with stalls at a
lower level for two transfer trucks to be filled at the same time.
Incidently, the San Francisco facility is operated with only'S men.
The idea of one large transfer facility for St. Paul should not be
dismissed too quickly.

The next step would be to consider possibly two transfer stations
located at strategic points around the City. They would be smaller
stations of approximately 750 tons per day capacity. We may also
consider three transfer stations, about 500 tons per day each, which
would further aid the convenience of the collection operations. In

our judgment it is not practical to consider transfer operations for

a city the size of St. Paul smaller than 500 tons per day since the
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opgrating overhead for these facilities tends to get somewhat out
of hand. So, we are talking about possibly three locations for
transfer operations. Within the Maintenance Services Department
of Public Works, we've looked at several locations around the City
that may be considered for transfer facilities; and we'd like to
suggest them to you:

1. Fish Hatchery Landfill site on Warner Road westerly

of Trunk Highway #61. This is the site of the old landfill facility.

The whole site comprises 38 acres, however, there is a large area
approximately 15 acres as you come in the main entrance off Warmer
Road, that is owned by the Port Authority and would be an ideal
location for a transfer facility since it could be buffered from
Warner Road. The railroad tracks are located on the south and with
Warner Road on the north, Trunk Highway #61 to the east, and then the
Freeway I-94 just a little bit to the north, it makes an ideal loca-
tion from a traffic standpoint. Also, it has been an established
landfill site and has proven out as an effective location.

2. Midway Station Transfer Facility - This is the present

site of the American Systems Transfer Station on Rosen Road easterly

of Midway Stadium. The existing station is a very small facility

rated at about 250 tons per day and probably is not well suited for

a large scale municipal operation. It is an excellent location and
possibly this facility could be enlarged or reconstructed to a transfer
facility of at least 500 tons per day capacity or larger. It would
serve the whole northwest quadrant of the City very well and there

is excellent access to it.



3. Case and Mississippi site - This site is located just

easterly of the frontage road along 35-E at the intersection of Case
and Mississippi. Generally it is south of Maryland. This prOperﬁy
was formerly the site of the Department of Public Works borrow pit.
It has been filled in over the lagt year and landscaped and possibly
would be a good site for a transfer facility. It has excellent
access since the frontage road ties directly into 35-E and would
serve the whole northeast quadrant of the City.

C
4, Southwest dg;ner of Jackson and Arlington - This 1is

privately owned property, however, we have considered it as a potential
site for a transfer facility. 35-E is located less than one-half mile
east of this location and we have both Jackson and Arlington which

are major arterials. Also, the Soo Line Railroad tracks are adjacent
to this property on the west which, if rail haul was ever considered,
it would make this location suitable. Also, the tracks are up quite
high which buffers the location from the west.

5. Pleasant and View Location - This is presently the site

of the Maintenance Services Department yard facility. It is located

between the railroad tracks on the north and the freeway which is not
yet open, is immediately on the south. It would have good access to
the Freeway. In our judgment it is a good location for the southwest
portion of the City which would service the Highland Park area. It's
very possible, depending on the size of the transfer operation, that
there would not be enough property available here to operate it and

I believe the State Highway Department has also put some restrictions
on the number of cars that can use this yard area since the entrance
and exit to it is immediately off a ramp to the Freeway. It's worth
looking into further; however, and there may be another site in this

immediate area that would also be suitable.
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The sites mentioned above are either tax forfeited property
or are in the City's name and would be reasonably easy, possibly,

for the City to acquire them. We don't feel that this search should

be limited to only this type of property, and we should also be

looking at locations that are privately owned now and, of course,
would have to be purchased. In my judgment, I-94 which runs through
the whole middle section of St. Paul from east to west would be a
"key" in looking for a site. I think all property along the Freewéy
should be looked at since undoubtedly the transfer trucks themselves

would be using the Freeway out east into Washington County.

IV. FINANCING AND METHOD OF OPERATION OF TRANSFER STATIONS. Along with the

determination of how many stations should be considered and their
locations, another very important factor to the City is the method
of financing an/:peration that is chosen. Should it be financed through
general revenue bonds and operated by the City on a fee basis, should
it be financed and built entirely by private industry, or just what
method of operation should be chosen. We have listed a number of
ideas on this subject:
TO BE CONSTRUCTED AND OPERATED ENTIRELY BY PRIVATE INDUSTRY.

The City of St. Paul would specify the exact locations
and furnish the property and specify the size of the station and the
general type, however, from that point on, the private industry would
completely design, construct, and operate the facility. Rates woula

nwegulation

be subject to mesesiation by the City Council.
TO BE FINANCED BY THE CITY OF ST. PAUL THROUGH THE SALE OF REVENUE
BONDS WITH THE BONDS TO BE PAID OFF BY THE USER FEE,

1. "In-house" design and construction by the Department

of Public Works and the operation by City forces. User fees would
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be set up similar to our present landfill operation to pay off the
revenue bonds in, say, a l0-year period.

2. The City to specify the location of transfer facili-
ties and have private consulting firm design and construct the
transfer stations and turn them over to the City to be operated by
City forces. User fees would be charged. This is the standard
"turn-key'" approach.

3. Same as #2, except carry it one step further. Privaée
firm design, construct and operate the facility. User fees required
by City, but contract to be awarded on basis of low figure, dollars/
ton of refuse disposed. This figure Vould then be paid to the City
for every ton of refuse disposed at the station to pay off the

revenue bonds.

SOME RANDOM THOUGHTS:

1. It's doubtful that the P. C. A. will budge from the

Pig's Eye closing date of July 1, 1972. Therefore, it's crucial that

plans for at least one large transfer facility proceed with all due
speed. Seven months to locate, design, and construct a facility is
""shaving it very close'.

2. The biggest problem will be to educate our citizens
and elected officials as to the need for the transfer stationms.
Once the need is recognized and the financing provided, it's no
great problem to design and construct them.

3. Any plans for transfer facilities should include pro-
visions to separate metals, glass, paper, etc. may not be incorporated

immediately but space must be provided to expand into recycling.
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4. We are preparing a survey of all transfer facilities
in the Metropolitan Area. Locations, sizes, types, hours of opera-
tions, and fees will be recorded. We will also prepare a slide
presentation of the existing gacilities.

5. Once the idea of transfer stations has been estab-
lished with our citizens and public officials, but before we start

designing the actual facilities, that a representative of the Public

Works Department and a representative of the private hauling industry

make a close field inspection of two or three of the most modern
transfer stations in the country. A.,P.W.A. in Chicago can give us a
listing. A report would then be prepared outlining the most up-to-date
features and thinking that should be included. In my judgment this
should precede the selection of a consultant or any of the technical

work.
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DOCUMENTS RELATING TO:

THE METROPOLITAN WASTE
CONTROL COMMISSION (EXHIBIT C.2)
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By DON BOXMEYER'
Refuse from the Metro:
~politan Sewer ' Board's
Pig's Eye treatment plant

is being dumped in that -

area — just a stone's

throw from the St. Paul .

landfill that was closed by

the -state ejght months
ago. s

MAY OR LAWRENCE

" Cohen said his office will

order the sewer plant to
"clean up" the dump over
the weekend or else face
an injunction in Ramsey

Digtrict Court Monday
mi.’]’mg. . j
sistant City Attorney

""(PC.'A) - engiileefé viewed
. - the “'grit and screenings"
-disposal area Tuesday,

they termed it a "dump”
‘which "‘does not meet the
criteria of @ -sanitary
landfill." ,

THE PCA‘ENGINEERS
inspected the disposal site
— in the thick brush of the
Mississippi River flood-
plaih  just east of -the
treatment plant — after
the Dispatch inquired
whether the Sewer Board
had a qumping permit.

Following the inspec-
tion, PCA staff engineer
Mike Zagar said he will
recommend that the ma-
terial from fhe sewage
plant be diquéed of else-
where,

Dan Ficke
“is 2 defi : '\V] es without saying
ard -on p t material should
land is owja not ere," Zagar said.
er boa1)~d, dgov e e!tal 1 7 ll y is not envi-
agency), and mu rec-  ronmentally acceptable.'
tified" by eitlf] Mido o8t [atYen i ;
the piles of VAGE ST. PAUL Pig's
ering  them ©GbLHQMEGENRY landfill was ordered
clan material. closed last July 1 by the
] . PCA becauseq] while the
fter Minnesota Pollu- operation wag a sanitary

tion Control Agency

landfill, the area was .

01399

i withm the river's flood-
‘ plain, Thetreatment

LeAT

plant's disposal area 15 B

“~also within the floodplain,

“After the' Dispatch dié-'
covered the site Monday,
sewer plant officials said
the area was used only for
depositing inorganic
"'grit" in the form of sand
and dirt that enters the
sewage plant and is sepa-
rated from the organic-ef--
fluent, and “'screenings™
in the form of paper, rags;
wood, and other untreat-
able refuse caught before.
it enters the plant. =

But the dispasal ared is
also littered with garbage.
bags, large boxes, tires, -
55-gallon drums, refuse,"
garbage cans, fiber:
drums and other refuse:
which obviously was not~
screened from the sewers.-

ON TUESDAY, a Metro--
politan Sewer Board
dump truck was observed -
and photographed dump-
ing a load of cans, rags,
paper, wood, food wrap-

Turn to Page 18, Col. 1

890C00¢
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_' the site “would not meet
y the criteria for a landfinl”
*‘beeause refuse i
fil. is covered with at
Eﬁ six inches of dirt at
end'of each dump day.
——With the enforced cloé--
m of Pig's Eye Landfill,
e are no landfills left
t. Pagk - - .
g Seweulih Boafr%g;xm i
m e 8o 0
&—-Dngs Eye site, is sur-.
Fifinded by ash disposal

%ds which Zagar yays
agency “also/ from ;

- due from the incinerator- |
v i8-piped to the disposal 1a--
280ns — also in the nver '8
fivodplain. ] :
~While plant officials
Tuinceded that much of the
wefuse dumped at the site
L8mes from the Plant,'
sthey blamed the
-mal'' plant security for al-
Iiwing “illicit dumpers'?
«in~from the outside to dis-
'.E"ard their waste.
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. Ury,
350 Metro Square Building, 7th & Robert Street, Saint Paul, Minnesota 55101 CONTROL Tio N avea 612, 222-8423
ACENCY

December 10, 1974

Mr. Robert A. Silvagni, Director
Division of Solid Waste

Minnesota Pollution Control Agency
1935 W. County Road B-2

Rosville, Minnesota 55113

Subject: Permit Nos. 8292 and 8293 for Metro Plant Projects 71-06 and 71-07
Dear Mr. Silvagni:

This is our report to the MPCA on the disposal of waste material under the
above permits for the month of November as requested in your letter to the
Metropolitan Sewer Board dated November 7, 1974.

Disposal for the projects was as follows:

Project 71-06 - Pretreatment Facilities (Permit No. 8293)

Type and Quantity - Approximately 26,500 cubic yards of ash material
Origin - Subcut excavation (see attached photo)
Disposal Location - Port Authority property (see attached photo)

Black topsoil mixed with silt is stockpiled on Project 71-06 site

Project 71-07 - Primary Tanks (Permit No. 8292)

Type and Quantities - 7,500 cubic yards black topsoil
3,800 cubic yards topsoil mixed with silt and
sand
33,000 cubic yards ash mixed with silt
Origin - Subcut excavation (see attached photo)
Disposal Location - Black topsoil - stockpiled on Project 71-07 site
Topsoil mixed with silt and sand - hauled to
Project 71-04
Ash mixed with silt - hauled to Port Authority
property (see attached photo)

- a0 N
. . o <30d087
An Agency of the Metropolitan Council of the Twin Cities Area
Anoka Count e Carver County e Dakota County @ Hennepin County ® Ramsey County e Scott Coufity ¢ Washington County
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Mr. Robert A. Silvagni
Page 2
December 10, 1974

Disposal of waste material from the above projects is in accordance with the
letters from MPCA as follows:

1. Hugh L. McConnell to Kraus-Anderson Construction Co. dated November 27,
1974;

2. Hugh L. McConnell to Kraus-Anderson Construction Co. dated November 29,
1974;

3. Hugh L. McConnell to Metropolitan Sewer Board dated December 6, 1974; and
4. Field inspection and review of waste disposal by Hugh L. McConnell
and K. Larson of MPCA and Metropolitan Sewer Board, and contractor
representatives, December 6, 1974.
Disposal operations will continue as per current procedures and will be reported monthly

Yours very truly,

METROPOLITAN SEWER BOARD

Rﬁ& Dougherty Z

Chief Administrator
RJID:ROF:sil
Enclosures

CC: S. E. Linsley, MWWIP
Walter VanderBorght, Resident Engineer, MSB
Ken Foster, Resident Engineer, MSB
R. 0. Folland, Chief Construction Engineer, MSB
Lonnie E. Dye, Chief Engineer, MSB
Donald Eichers, Staff Engineer, MSB
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October 16, 1975 L o CITY OF SAINT PAUL
Ming, " ""“5DEPARTMENT OF PUBLIC WORKS
Mr. Gary A. Pulford, Chief Conpp. “Lir oo
Section of Enforcement e DANIEL ]J. DUNFORD
Solid Waste Division DIRECTOR

Minnesota Pollution Control Agency
1935 West County Road B-2
Roseville, Minnesota 55113

RE: City of St. Paul Pig's Eye Landfill Site
Dear Mr. Pulford:

This will confirm the discussions between you and Messrs. Scott Gilbertson and
Michael Eggum from this office at the Pig's Eye Landfill site on October 10,
1975. You had made a previous inspection a little over a month ago and sub-
mitted a letter to us dated September 5, 1975 wherein you indicated additional
work was required before the landfill could be certified as closed., The Depart-
ment of Public Works has arranged for considerable work on the site over the
past several weeks and we believe that all of the points covered in your letter
have now been taken care of. Mr, Gilbertson indicated to me that, based on your
inspection, you also felt that the site now meets the requirements with the one
exception of the seeding.

There will be additional filling done over the next few months and, also, into
the spring of 1976. The Department of Public Works will make arrangements to
seed the entire site once the filling is completed. We will use a rye seed
applied at the rate of 100# per acre as specified in Section 3876 of the
Minnesota Highway Department specificationms.

The Bolander Construction Company is doing the excavation work at the Metro-
politan Waste Water Trezrment Plant., It was estimated when they started that
approximately 200,000 cubic yards of fill would be disposed of on the landfill
site. We understand that Bolander is about half complete with this excavation
contract and the balance should be finished up within the next month or two.
We have marked the area in red on the attached drawing where Bolander will
dispose of additional material this fall.

We believe that there is now adequate fill material over the site to comply
with the regulations but we have been advised that there will be another
excavation contract at the Metropolitan Waste Water Treatment Plant next spring.
We have requested through Mr. Clifford Ramsted, Chief Engineer for the St. Paul
Port Authority, that the landfill site be designated as the disposal site in
that contract so there will be a considerable quantity of fill added next year.

We are now processing the necessary forms to register the landfill site with
Ramsey County as required by the law and we will forward a copy of it to you
once it is completed.

i

P

237309

234 City Hall, Saint Paul, Minnesota 55102
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METROPOLITAN
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W '
November 9, 1977 'MINN. POLLUTION
CONTROL AGENCY,
Mr. Bruce Brott
Minnesota Pollution Control Agency
1935 West County Road B2
Roseville, MN 55113
Subject: Metro Ash Disposal Project
Dear Mr. Brott:
We have performed additional leachate tests on ash from the
Metropolitan WWTP to determine chromium values. The values
determined are listed below:
Total Chromium (mg/1)
n (7.8
W2 ﬁlﬂ
Al
Ao a. 05
It appears that leachate levles for chromium are consistently in
the range of 2.0-9.0 mg/1 for W] values and 1.0-2.0 mg/1 for W2
values. Although these levels are higher than ash pond discharge
values, it is our opinion that leaching will be minimized by soil
cover,vegetative cover, and gradation.
. F;; should be noted that although chromium levels may exceed drinking
;;S#"' water standards, the existing groundwater is of poor quality and
‘3:;,,,—- would never be considered as a public water source. Chromium is only
a hea]th concern in the hexavalent state, however, ywifh time the
alent f dyced to . Tri-
va]ent chromium 1s of low toxicity to both plants and animals and
should not present a problem at the levels indicated in the leachate
test.
by
In summary, the combination of factors mentioned above mitigate the
potential impacts of chromium leaching. We again request that immediate
action be taken towards issuance of required action. We will assist
in any possible manner to expedite this process.
Very truly yours,
/ Bernard J. ington
Director of "Engineering .
SR | g on: b 1000442
FRINT PRUL MN 55101
612 222-8423
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Table .1

CHEMICAL CHARACTERISTICS OF METRO PLANT
SLUDGE INCINERATOR ASH

Parameter Concentration
October 1977 November 1977®
(mg/ kg) {mg/ kg)
Ag _ - 77
Al - 29,700
Ba — 166
Ca — 242,000
Cd 47 50
Co - 20
Total Cr 2.824 1,180
Cu 2,170 1.820
Fe — 15,100
Hg 0N Negligible
Mg —_ 12,600
Mn — 233
Ni 533 96
Pb 571 60
Zn 2,548 1,070
pH — 10.75.

a Grab sample of ash collected and
anaiyzed by the MWCC.

b Grab sample from ash lagoon
collected and analyzed by CHaM HILL.

1000441
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MINN. POLLUTION

November 21, 1977 CONTROL AGENCY

Mr. Bruce Brott

Minnesota Pollution Control Agency
1935 West County Road B2
Roseville, MN 55113

Subject: MWWTP Ash Disposal

Dear Mr. Brott:
At your request, the Commission has run an additional leachate

test on ash from the Metropolitan Wastewater Treatment Plant to
determine chromium values in the leachate. The results are listed

below:
Total Cr Hexavalent Cr
Wq 7.0 6.3
W 0.60 0.52
A7 9.2 7.8
Ao 3.35 0.08

The results from the tests were discussed in detail with the Agency
staff on November 18, 1977. At that time, Dr. Hoffman from the
University of Minnesota presented a substantial amount of information
concerning the fate of chromium in the ash leachate. The information
and conclusions are contained in the attached report entitled "Fate

of Chromium Leached from Fly-Ash Residue Dumped on an 01d Sanitary
Landfi11™. " The conctusion of the rep fiexavatent chromium

Present in the leachate should be reduced to trivalent chromium under

the existing conditions of the landfill. Furthermore, the predicted
half-1ife for hexavalent chromium in the presence of excess reducing
agents is from 3 to 30 minutes. Even under conditions where reductant
concentrations are low, the half-life for hexavalent chromium is
predicted to range from 29 minutes to 8 days. Given the high amount
of organics present in the groundwater (200-300 mg/1 COD) and adequate
detention time, hexavalent chromium should readily be converted to the
trivalent form.

As you are aware, Soil Exploration Service attempted to determine
groundwater movement rates in 1974. Their conclusion was that
groundwater movement in the landfill area was very slow (i.e.

no movement was determined in a 2 month study). The existing
groundwater conditions indicate that more than adequate detention
time will be available for chromium reduction.

1000454



Mr. Bruce Brott

Minnesota Pollution Control .Agency
November 21, 1977

Page 2.

As indicated at the November 18 meeting, the Commission has
adequately addressed all questions concerning the project.

It is urgent that a permit be issued in November since the

ash pond discharge is in danger of failing NPDES Standards.
Please contact us if we can be of any further assistance in
expediting issuance of the permit.

Sincerely,

/ Eernard J.

Director

Engineering

BJH:WGM:k1a
Attachment

cc: R. J. Dougherty, Chief Administrator, MWCC
G. W. Lusher, Director of Operations, MWCC
W. K. Johnson, Director of Quality Control, MKWCC
Dan Comeau, MPCA
Fred Jenness, MPCA

10004523
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Report Prepared for the
Metropolitan Wastewater Control Commission
and the

Minnesota Pollution Control Agency

“Fate of Chromium Leached from Fly-Ash Residue

Dumped on an 01d Sanitary Landfill"

{5\,/ el L |

o ~J
NOV &1 gy

MINN, POLLUTIC
. LUTICN
by CONTRCL AgencY

Dr. Michael R. Hoffmann

Assistant Professor

Environmental Engineering Program
Department of Civil & Mineral Engineering
University of Minnesota

Minneapolis, Minnesota 55455
612-373-2514

Attention: Dr. Walter K. Johnson

1000510



Fate of Chromium Leached from Fly-Ash Residue Dumped on an 01d Sanitary
Landfill

This report has been prepared in response to the request of the Metro-
politan Waste Control Commission and the Minnesota Pollution Control Agency
for a quantitative prediction of the fate of hexavalent chromium leached
through an anaerobic sanitary landfill with a high COD leachate. “This report
consists of three distinct sections in which the thermodynamic behavior,
kinetic behavior and predicted fate of chromium is examined with the aid of
equilibrium computer calculations and kinetic analyses based on literature
data.

The conclusion reached, after careful quantitative analysis, is that
hexavalent chromium should be reduced to Cr(III) given the prevailing low
oxidation-reduction potential of the combined fly-ash/sanitary landfill
leachate. The calculated half-lives, t1/2, for CROZl2 in the presence of
excess reducting agent (i.e. oxidizable organics, Fe(Il), HS, cysteine)

have been calculated to range from 3 to 30 minutes based on pseudo-first order

kinetics; and when the reductant concentrations are low [reductant] - [CrOZ],

the half-1ives have been calculatedto range from 29 minutes to 8 days Rasad on

pseudo-second order kinetics. Considering that the residence time (r;)

of the groundwater in the sanitary landfill is immeasureably long, it is
reasonable to assume that most of the hexavalent Cr wi]]lbe reduced to the
less toxic Cr(IIl). The rate of oxidation of CrIII to CrVI by oxygen is
immeasureably slow at room temperature (Schoeder and Lee), so that little,
if any,-Cr(III) would be converted back to Cro;? Cr(III) would be primarily

in the solid form at pH8 or adsorbed on colloidal solids with negative charge.

1000509
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_Physical-Chemical Forms of Cr in Sewers, Treatment Facilities and Aquatic

Systems

Chromium enters sewers in both the hexavalent form, Cr(VI) and in the
trivalent form Cr(II1I). Uses contributing CrVI are well-known, e.g.,
algicidal applications, corrosion inhibitors, and other industria} uses.

Cr(VI) will tend to exist predominantly as the soluble ion HCrOi at pHS
for concentrations of a few mg/1 or less. HCrOi can also be adsorbed on
colloidal solids with a positive charge.

Cr(III) is expected to exist in at least three principal forms at

PH3: the solid Cr(0H)4(S), the cation Cr(OH),, and the anion Cr(OH)

4
The maximum equilibrium solution concentration of the two iuns combined at
pH8 is near 0.02 mg/1. Thus, at the levels of chromium-reported in sewage,
one expects most Cr(III) to exist as the solid Cr(OH)3(S). The CrOa2 jon

is a reasonably strong oxidant at pH8; therefore, reductants such as sulfide,
Fe(Il), sugars, alcohols, and many other organic compounds are capable of
reducing CrOZl2 to Cr(III). The resulting form of Cr(III) should be Cr(OH)3(S)
as a reduction product.

Two other general chemical forms of Cr(III) may be expected: Cr(11I)
adsorbed on particles in wastewater and Cr(III) existing in solution as a
soluble chelated complex with organic matter.

It is reasonable to assume that chromium entering a wastewater system
as Cr(III) will precipitate as Cr(OH)3(S) or become adsorbed on particuiates.
Chromium entering as Cr(VI) experiences a strongly reducing environment
in the sewers and treatment plants (little to no dissolved 02) and as a
consequence becomes reduced to Cr(III), then tending to precipitate or adsorb.
There should be much less Cr(VII) at the treatment plants than originally

entered the sewer system upstream.
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Discharge of wastewater effluent into aquatic systems may result in solubiliza-
tion of Cr(OH)3(S) and desorption of Cr(II1) attached to particulates, depending
on the degree of dilution. In well-oxygenated rivers, Cr(VI) would be largely

unaffected.

Thermodynamic Analysis of Predominant Chromium Species as a Function of Redox

Potential

REDEQL2 (Morel and Morgan, see copy in appendix), a complex computer program
for the computation of chemical equilibria in environmental systems, was used
to calculate the predominance of either Cr(III) or Cr(VI) as a function of
redox level. From preliminary leaching tests on fly ash, it was determined that
a maximum concentration of Cr of 9.2 mg/1 was released in the first 200 ml
fraction of acidic leachate. This value of Cr was used to calculate the species
distribution as the system was varied from reducing to oxidizing conditions. The
species considered were Cr(OH)+2, Cr(OH);, Cr(OH);, Cr+3, Crzo}z, HCrOi and

CrOZ. These species are interrelated by the following equilibria:

2

(1) Herop T cropt + HY pK = 5.9 -

(2) H,Cro, < HCr0y + H' pX = 0.61

) > - _
(3) Cr07° + Hy0 < 2HCrOy pK = 2.2

(4) cr.022 + 1887 + 68 T 20r™3 + 7H.0 E° = 1.33v

207 2

(5) Crzo;2 + H0+ 38 T Cr(OH); + 50K E° = -.13v
(6) HCro, + ez T ocorfle 4H 0 E° = 1.19v
(7) Croiz +aH0 + 38 T Cr(OH), + 507 E° = 0.12v

Species distributions were calculated for pH values of 2, 4, 6, 8 and 12.
Results are depicted in Figures 1-5. The negative logarithm of the molar
concentration of each species is plotted as a function of pe, negative logarithm

of the electron activity. A pe of 12 is strongly oxidizing whereas a pe of -6.0

1000507



01412

is strongly reducing. At low pH, Cr would be predicted to exist as CrlIll over
the entire range of pe considered. In order for CrVI to exist at low pH, a
stronger oxidizing system is needed. At pH10, Cr(VI) will be readily reduced
in mild oxidizing systems. Most Cr(VI) is converted to Cr(III) below pe 4.0.
At pH8 most Cr{VI) is converted to Cr(III) below pe 8. From the trends
indicated in Figures 1-5, it can be predicted that Cr(VI) should be reduced
readily in the presence of reducing agents but the particular aquatic system
must be more reducing (anoxic) at higher pH values.

Kinetic Analysis of the Reduction of Cr(VII) by Fe(II), Sulfide and Cysteine

Data published by Schroedér and Lee (1975), see copy in appendix on the

reduction of Croiz

by Fe'?, HS™ and cysteine (NH,HC(CH,SH)COOH). Their
results indicate that CrOZ2 is fairly rapidly reduced by HS, Fe+2 and cysteine.
From raw data, pseudo order rate constants can be determined by two methods.

The first method is to graphically estimate the half-life and determine the

pseudo first-order rate constant from equation 10.

(8) 1n c/C0 = -kt -
(9) In2=k't 1/2
(10) k' = 0.693/t 1/2

The second method assumes that the slope of a least-squares fit of InC
versus time will yield the pseudo first-order rate constant. Schroeder and
Lée;s data has been treated accordingly and the results are depicted in
Figures 6-8.

From evidence presented by Schroeder and Lee it appears that the
reductions are at least second-order with a concentration dependence on
[CrVI] and [Reducing Agent]. A half-life based on pseudo second-ofder

kinetics can be calculated .in the following manner:
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(1) -d[cro,1/dt = k[Cr0,] [Fe(II)]

(12) kObs = k[Fell] when

[Fell] >» [CrOZ]
(13) kg = -d[CrOZ]/[CrOZ]/dt

(14) k = k_, _/[Fell]

obs

e

(15) t 1/2 : 1/k [CrOZj for [Fe(11)]” ~ [CrOZ]

In most experiments, Schroeder and Lee used an excess of reducing agent so that
[Fell] > [CrOZ]. When [reductant] >»> [CrOZ] first-order half-lives would

be appropriate and when [reductant] ¥ [CrOZ] a second-order half-1ife should

be used.
Table [
Predicted Half-Life/First-Order Kinetics Reduction of Croi2
Reductant t 1/2 (minutes)
Fe(II) 3
HS™ 5 (graphically)
Cysteine 28
Table I1
Predicted Half-Life/Second-Order Kinetics Reduction of Croa2 (0.4 mg/1)
Reductant t 1/2 (hours)
Fe(II) 0.5
HS™ 35 (graphically)
Cysteine 192

1000505



01414

Models for Fate of Trace Metals Discharged in the Aquatic Environment

Morel et al. (1975, copy included in appendix) have used REDEQL to
predict the fate of trace metals in Los Angeles County Wastewater Discharge.
Similar models can be developed for the trace metals present in the effluent
from the fly ash ponds. A complete model was developed using the January 1976
monthly averages for meta]_concentrations and typical values of anion concentra-
tions from the wastewater effluent averages over the year. Sample output is
included in the appendix. Depicted in Figure 9 is the % Total Metal for
Cr plotted against pe at pH 9.5, the pH of the pond effluent. The predominant
Cr species are Cr(OH); at low pe. There appears to be little effect of
negatively charged adsorbing surface (q-SiOz). Cr(III) and Cr(VI) would

both be present as soluble species in the pond effluent.
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FIGURE 1
CONCENTRATION OF CR SPECIES AS A FUNCTION OF PE AT Pil 10
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FIGURE 3
COHCENTRATION OF CR SPECIES AS A FUNCTION OF PE AT PH 6
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FIGURE 4
CONCENTRATION OF CR SPECIES AS A FUNCTION OF PE AT PH 4
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FIGURE 5
CONCENTRATION OF CR SPECIES AS A FUNCTION OF PE AT PH 2
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LN (CHROMIUM CONCENTRATION AT TIME
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POTENTIAL TRANSFORMATIONS OF
CHROMIUM IN NATURAL WATERS

DAVID C.SCHROEDER® and G.FRED LEE*®
Institute for Envicomnental Scwemes. University of Texas-Daflas, Rickardvon, Tex, 7380, U.S. 4.

(Received 13 June, 1974, in revised form 29 Oclober, 1974)

Abstract. A siudy has been conducted on the transformation of Cr(itl} and Cr(Vl) in simulnied
natural water conditions It has been found that these forms are readily interconvertible under natural
waler conditions, e results of this study indicate that Cr(VI)is reduced by | e (1), dissolved sulfides,
and certain organic compounds with salthydryl groups, wike Criitl is oxidized by a large excess of
MnOq and a1 4 slow rate by O3 under conditions approximating those in nuturat waters. Rased on the
results of these stichics, water guahity standards for Cr should be based on total Cr rather than on
Cr{¥1), as has been frcguently done in the past.

1. Introduction

A frequently recommended limit for Cr in natural waters of 0.05 mg17* of Cr(VD)
« is based on toxicity to aquatic life and on possible harmful cflects on man when

present in drinking water (FWPCA, 1968; McKee and Wolf, 1963; USPHS, 1962),

Lutle attention has been given to Crll) either in toxicity studies or in the establish-
+ ment of standards, although McKee und Woll (1961) accumulated evidence 10 con-
clude that Cr(l11) is also hazardous 1o aquatic life.

The obijectives of this study itre Lo consider the possibilities for and evidence of
reduction of Cr(V1) and oxidation of Cr(1tl) in natural waters. Such reactions, if
they occur, will have an c¢flect on the distribution of C'r 1n these waters, since Cr{lll)
is known (o be sorbed to @ much greater extent by naturally occurring solids than is
CrVIy (Canter and Gloyna, 1967; Krauskopf, 1956 Chuecas and Riley, 1966) und is
also restricted in solubility in the plt range of natural waters (Pourbaix, 1966; Sillen
and Maricll, 1964). When both direction and rate of these reactions are considered,
i Cr(VI) s favored, then the avaulsble evidence indicates that Cr will accumulate as

! soluble forms in the water. If Cr(Ht) s favored, then the accmuolation will likely
: — occur in the sediments. If Cr{ll1) and Cr(VI1) are interconvertible in natural waters,
‘ll " o then water quality standards for Cr should be based on totat Cr and not Cr(VH) as
P o has frequently been done in the past. }
At pli 6.5 to 8.5, the overall oxidation reaction is (Latimer, 1952; Pourbaix, 1966;

* Lo Sillen and Martell, 1964)

[~

oo 2COH); 4 150, 4+ H,0 - 20707 + 611° . M

™o

* Graduate \udent, Univenity of Wiscoasi
{ ** Director, Iistitare for | nvironmcaal Saences, timversity of Texas, Dallag

' Water, S, owd Soel Pollatom 4 (1975 188 268 A0 Kbty Rewrnr
¢ Coprraghs o 1918 a8 Resk ) Patdiiding € sonpane, Doaddrecht- Hollamd
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Given the standard free energy change for this r.action (Latimer, 195) as +12.7 kcal
mole™!, at pH =7.0 and Py, =0.21 atm, at equilibrium,

1Codt s
{CriOH);)
indic'a(ing that under onygenated natural water conditions Cr(VD)is the thermodynam-
ically stable species. 1t is possible, however, that Cr (1) could be kinetically stable
in natural water systems. The only previous study concerned with this reaction was
that of Canter and Gloyna (1967) who found evidence of apprecinble oxidation of
HCr(H) in five days at pH 8 10 10: however, they found that *Cr(lil) is sorbed to
2 much greater extent by glassware than is 3 Cr(V1). These investigators used analytical
procedures which measure soluble species only. When the sorption is considered, it is
dilticult 10 show that any oxidation occurred, since the results are reported as fructions
of total activily rather than as actual concentrations,

2. Materials and Methods

2.1. MEASUREMENT OF Cr(VD) AND TOTAL Cr

Cr(V1) was mecasured by the diphenylcarbazide method and total Cr by the perman-
ganate-azide method, both of which are described in Standard Methods (APHA et al.,
1970 The diphenyleurbazide method was evaluated and found to be specilic for
Cr{VI). Beer's Law was obeyed at concentrations up 10 250 ug 1! and the detection
limit was found to be | to 2 ug 1" with the apparatus used in this study. |

The permanganate-izide method was also evaluated and found ta be only marginatly
satisfactory with an average refative error of 21°, and a relative standard deviatron of
235 in a senies of 22 determinations.

3. Results
ML Oxinafion oF Cr(lih) uy O,

The cate of formation of CrVi) was determined in buffered solutions containing 100
to 125 pg 17 Co(itrand DO. As @ basis for comparison, a reference solution was used
which contained 100 pig 17! Credll), 1677 M KHCO, buffer, and glass-distilled water
maintained il room temperature (22 to 26°C). This reference solution had an initial
pH ol K6,

To determine the effect of pH, the HCO3 buffer was replaced with H PO, -HPO,
buller (pH 5.9) und with CO; (pH 9.9). To determine the effect of temperature, the
reference sotution was pliced in water baths at 35 'C and 45 C.

Frgure | depicts the etfect of temperature on the rave of oxidation of Critf) by DO
in KHOCO, bulfer. Al coom temperature (22 (0 26 C). the rate was slow with about 1°,
of the added Critil) oxidizing in 30 days. A1 35 C, the siame extent of oxidation oc-
cureed in 10 1y 31 days, and, a1 45 C, in less than 3 days. This temperatuse effect

T T R T T S ST SN,
8 45
s 35
- & ® room )
.
U\ .
14- o o4& *.
a .« e
—
T B}
Q2
L T (O SO
20 30 a0 50
TIME, DAYS

Fig. 1. Effect of temperature on the rate of oxidation of C r{11f) by Os. Initial Crelll) pgt t.
Room temiperatme 22 26 €,

indicates a high activation energy based on the rates at room temperature and 45°C,
E, =22 kcal mole™". In eich case, approximately 20 to 25%, of the Cr(lll) was .sori.rcd
by glassware dusing the duration of the experiments and 1thus the irue rate of mudalln.n
was stightly higher than the apparent rate. Nevertheless, it appears that the rate of this
reaction is sufficiently slow in natural waters that Cr(lll) may be involved in other
reactions, particularly sorption, hefore it can be oxidized by O,.

In order (o determine whether the materials in natural waters might influence the
rate of oxidation of Ce()ll) by DO, the ritte was slso measured in Lake Mendota,
Wisconsin water, ane sample of which was filicred through a 0.22 s pore size filter,
while another sumple was left unfiltered except that aliquots were filtered just prior to
CR (V1) measurement. Table | indicates that there was no evideace of such o catalyst
in Lake Mendota walcer, since the rate in unliltered lake water was essentinlly the same

TABLYE

Rate of oxidation of Ce(ttl w Lake Mendota wates,
pll KV K7, soom temperature, innnal CogHih 125 pg 10

Time, days  CriVI), gl te CHvn, pgl '™

0 A \
] - <

) -1 13
s K] 50
7 23 30
" (R AE]

s Unfiltered.
b Pehtered.

3
:
y
&
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xis ll::r'ulc_in KHCO, buffer. The slightly higher apparent rate in filtered lake water
can be attributed f° the formation of turbidity in the sample, since aliquots from this
sample were not filtered immediately prior to Cr(V1) measurement.

To (Iclc.rmlnc the effect of sorption of Cr(I10) on the rate of oxidation, to the refer-
ence suh{lum was added (a) sand, 50 817! (b) bentonite, 10g1° (c) MnO,,0.10g1 *
'a;:d W FeiOH),, 0.2 217" These mixtures were stirred thoroughly once each day amj
allowed ta settte overmight before aliquots were tshen and filtered through medium-
porusity glass fiber before Cr(Viy analysis,

TABLE It

l-ﬂ::l o_r solida in !01.\'!.\' Cr(it1) and on rate of oxidation of Ce(liD) in
HCO buffer. Al figures are petcentages of the original CriNl)

Sand Bentonite MnO:  Fe(OHp

Sorbed in ) day 46 93 1 89
Sarbed in 7 days % 93 [ ]
Owuhized in ) day ] H 9 1
Onulired in 3 duys [} - 9 1
Oxidized in 7 days 2 - 100

Oxidized 1n 8 days - [} (_’

TABLE 1

Rate of n_lidalum of Cr(1H) by Oy in three different buf.
fers. Figures are perventages of the originat Cr(llly

pH range

39 3-89 95.99
Sorbed in 1 day [} L] t4
Surbed in 7 days 2 ] 1)
Sorlcd in 14 dayy 22 .
Oudized i | gy t ] 1
Osndized inn 7 days 1 2 }
Oxudized in 14 dayy t ] J

Table 11 indicates that the nutlurally occurring solids studied all sorbed Cr(l1) but
lf.'l.l( »udation could only be detected with MnO,. In the case of sand, bentonite, and
FetOlh,, there is po evidence to indicate that sorption hf('r(“ll im:n;nscs the r:u'lc of
vudation. MO, appears to be a special case which will he discussed later

Table 1H indicates that pH had no apparent effect on the rate of axidation «'»I'("r(lll)
by DO aver the range of pit 591099 Although there nay well be a pht eflect on this
rate, the effect does aot appear to be MEMBCant. dn all cases, fess thae 2, of the added
Cotli) was oxtdized in twe weehs. :

POTENTIAL TRANSIORMATHONS OF € HROMIUM IN NATURAL WALERS 359

3.2, Oxwanion o Cr(111) ay MnQ, |

The rate of axidation of Cr(IIl) in the presence of MnQO, was determined by adding
different amounts (25, 100, and 250 mgl ') of MnO, o reference solutions, stirring
1o keep the MnQ, in uniform suspension, and liltering aliquots through medium-
porusity plass liber filters. The rate was also measured with Cr{ll1) and M0, added
1o both filtecred and unfiltered Lake Mendota water.

Figure 2 indicites that the rate of oxidation of Crtlil) in the presence of MnQ,
depends on the quantity of MnQ);, even when that quantity represents several hundred
times the guaniily required to oxidize all of the Cr(H1) present. A1 25 mpl ' MnO,,
2 weight ratio of MO, :Cr of 200: 1, half of the added Cr}11) wis oxidized in 42 min,
bul, at 250 mg ! "' MnQ,, only 3 min were required.

N - 1 S !
.- cTes
L M a a a
V . b
1004 - > -
e -
- 4 »
™~
o ” -
J: -
ﬁ -
o 50 o i
w B mg/l Man, 250
/ T
/ . 0
| /
- ER I A
Lo o )

TIML . MIT.

g 2. Oxidation of Cr(lH) by dilferent amounts of MaOyg boniad Cegdly 125 g b 0

Figurc 3 indicates that the reaction was strongly inhihited in Lake Mendota walter.
In filtcred lake water, it 1s possible that other cationssuchas Ca* * and Mg* * occupied
sorption sites on the MnO), particles such that the reaction ceased with 65, of the
Crellh oxidized. In unlidtered kike waler, even more inhibition wis noted, probubly
heciuse of sarption of some of the Co(lify by other sofids.

These results supgest that oxudation of Crgdlh) by MaQ, requires sorption of the
Cril1l) anto sorphon sites which are few in aumber in relation to the total surface
arca. The scarcity of these sites and the marked infubion in Take Mendota water
mply 1that MaQO, s not hikely to have a sipndficant elfect on the distabution ol Cr

forms s natural waters,
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Fig. 3.

Oxidation of Cr(ith) by MnOy in buffered, distilled and in filiered and unfiltered Lake
Mendota water. Initial Critn 125 41 1, MnOs 250mg) 1,

3.3, Rebuerion oF Cr(vh

The rate of sorption of Cr(VN was determined in buffered solutions to which selected
reducing sware,
no reducing agent was added o one solution. The reference bulfer was 1071 m
KHCO,. All solutions initially contained 100 408 1! Cr(V1). Table Vv indicates thit
the loss of CreVI) from the control sample procecded at o ritte of ubout 1 gy )1 week,
@ rite which 1s neglipible in experiments lasting less than one day. The marked differ-
ence in rate and extent of sorplion between Crylil) and Cr(VIyis apparent,

TABLE 1y
Loss of Cr(vi) from conirol sample

Time, days Cr(vl), pgl v Time, days  Cr(vi), ug) t»
[ 100 14 99
) 9 * " L]
6 99 21 2]

10 2] 26 98

* In solution.

Y4 Rinuction op Cr{vi) ny Fe(Ity

The effect of Fe(ll) on Crivh was determined by

adding 10 the reference solution
appropriate volumes of a FeINI,), (SO,

402 stock solution prepared in ditute 1,50,,

61
POTENTIAL TRANSFORMATHINS OF CHROMIUM IN NATURAL WATERS

i i F fore Fe(Il)
In an uddilional reference solution, the pH was rm.v:::l :nhs”:nN(‘:?r:{mtfl o
i it as follows: (a) 0. (1),
dded. The initial reaction conditions were a Ows
wI“IS;‘S (;7) 1.20mg! ! Fe(h, pll 7.1, and () 0.40 mg | ' Feqlt), pﬂ 9.1, but that
’ Fi, .ure 4 ir;dicules that Fe (1) will reduce Cr(V1}in the pH range nl'mlcrnl e ihat
the :sxlcnl of this reduction will depend on pH and Fetll) concentration as

. . Sy R R T
100 !
¥H__‘d7_+“.. ]
7ol \

mg/t telll) A 040, pH 91
® 0.40, pH 2.5

%0 \\ ® )20, pH 21
- -
e — e e 4
25+
\
T 20 30 40
TIME, MIN.
Fig. 4. Reduction of Cr(V¥]) by Fe(It).
ZOQ,_._.._..‘ — e - [ EEEREER RS SR Eie sty
.
150
E .
Qa
€100 .
- .
¥ . .
ol .o,
L
b .t . .
L) e
Fe. %

whi it ing data froun
" g Michigan sediments using
g he ¢ aii n Cr and 1 ¢ content of | ake
Fie. 3. The costelation hetwee Copeland and Ayers (1972).
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other factors. Fe(ll) is, of course, also oxidizred by Q, in this pH range. At0.40 mp (!
Fetll) and an initial pH of 7.5, approximately hatf of the original Fe(H) was oxidized
by Cr(VI) and half by O,, with 73%; of the Cr(V1) being reduced. At an initial pH of
9.1, the Fe(Ily 0, reaction was favored and only 20", of the Ce( V1) was reduced. At
pH 6.5 10 8.5, the overall reaction between Cr(Vi) and Fe (M) is

e’ + CrOf + TH,0 ~ 3}Fe(OH), + Cr(OH); + 3H*. (2)

As previously noted, Cr(111) is sorbed very effectively by Fe(OH),. The resull of the
occurrence of reaclion (2) 1n a naturat water is tikely to tead to the sccumulation of e
and Cr in the sediments und yuite possibly a correlation between the 1wo such as that
scen in Figure S and Table V.

TABLE v

Correbution coctticients for Cr content of wouthern Lake Michigan sedi-
ments with other paranicicrs, afier Shimp er ul. (1971)

Sedimeny With With With With With

mnicrval vrganic « 2um water Fex0)y MnQy
carbon clay depth

Tops o 0.50 U44 0.7 0.49

17 em un 0.49 0.2 0.7 0.47

4 12em 0.7 0.3% 0» 0.57 0.0

¥ Xem L) o.79 O an 0.79 0.42

* Variable, 2 4¢m.

Table V and Figure § are based on Shimp eral. (1971) and show a stiong correlation
between the Fe and Cr content of the sediments in Luke Michigan.

3.5 RIDUCHION oF Cr{VI) py SULFIDES

To determine the effect of dissolved sulfides on Cr(VI), a reference solution was made
10 *Min Na,5. The resultant pH was 9.0 and a faint H,S odor could be detected
throughout the experiment.

Figure 6 indicates that CriVi) was rapidly reduced by dissolved sulfides; $0°; of the
oripmal CreVEy was reduced in fess than five min in the presence of 10 * M yoral
sullides. The reaction then slowed considerably but still went to essential completion
alter 27 h. The elfect of pll on the rate of this reaction is not known. The predominant
species of sulfide at this pM is KIS ~. Like Fe), sultides are also oxidized by O,, but
i this case the rate appears to be slower and the interference is not as great,

The significance of the reduction of Criviy by sulfides lies in the fuct that H,S can
be produced by decomposiion of organic matter, hy bacterial solfste reduction, or hy
the discharge of certain industrial wastes. The Cr(H1) produced by this reaction is then
likely 10 be sorbed by suspended sohds and removed from solution. The avication of
sulbides by O, appears 1o be slow enough toallow thesr peactration for 1 short distance
ittt acrobic waters, and 1 i in these boundagy sones, such as ar the shermuochin,
Feduction of Coivi)is expected.

POTENTIAL TRANSIORMATRING OF { HROMIUM IN NATURAD WATERY 3o}

100 Ta T T T 1F
A ALANINE
® CYSTEINE
Le © Succine
® MERCAPTO-SUCCINIC
N \ O SULFIDE
o
1
= 50
) ‘\~¥__._
< Q
1%
sk
2 —_
O\O_’
1 L 1 1 4k °
23 50 75 100 24 nes
TIME MIN

Reduction of Cr(V) by 10 * M sullides by pit 9.1, cysteine, alanine,

Fig. 6. ! .
and 10 3 M mercaplosueemic acid

3.6. REDUCTION OF Cr( Y1) nY ORGANIC COMPOUNDS WITH SUT FIYDRYL GROUPS

The effects of certain organic compounds on Cr(V}) were delermined. The cnmpou.m!s
chosen were the amino acid alamine, the sullur-bearing amino acid cysteine, succinic
acid, and mercaptosuccinie acid. In cach case, the reference solution was made 10 > M
in the compound bemg iested.

Figure 6 indicates that cysteine and mercapto-succinic acid rcdulced (‘r(VI_) ata
rapid rate while no reduction could be detected in solutions containing alanine or
succinic acid. Mercaptosuccinic acid is apparently subject 10 oxidation by O, as \n‘/ell,
since little or no reduction occurred alter 10 min with 40", of the Cr(V1) remai mg.

While it is unlikcly that sulthydryl-bearing compounds are abundant enough in
natural waters (o alfect the ditribution of Cr, a posaibilty exists that CedVI) taken up
by aquatic organisns is reduced by, and inactivates, cocnzymes bearig tos group,

3.7, Rinucenon or Cr{V1) IN NATURAL WATER SAMPIIS

Cr{V1) was added to aatural wirter samples 1o determine the effects of natural organics
and to detect any naturally occuiring reducing agents. The sonrces of these samples
were Lake Mclul-nln, Madhison, Wisconsin, with 5 ity of true color, and Waunihee
Marsh, tocated north of ke Mendota, with 25 viits of true color. Fach sample was
divided m hall, with one porton mtislly liltered through 0.22 jepore size filters and
the other Jeft unfiliered wih aliquots ltesed before CriVIyanatysis Lach sample had
an nittal Cr(VH concentratiens of 100 g § 1 o

Tihe results presented i Fable V1 wnhcate that ao sigadicant reduction of »( riVl).
occurred i warler from 1 ake Mendoti ur from Wauanahee Marsh, The rate of Joss ol
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A Numerical Method for Computing Equilibria in Aqueous Chemical Systems

Francois Morel' and Jumes Morpan

W. M. Keek Laboratories, Culifornia Institute of Technology, Pasadena, Calif, 91109

o A peacral purpose computer program especially adapted to
the study of acid base uad coordinative intesactions and dhis-
solulion and precipitation in aqueous systems has been de-
veloped. The progriun uses the stability constant approach
and the Newton-Raphson method for digital computation of
cquihbria, Ris ahle to handde numerous spedies and to lind the
coymlibrium set of solids. Gas phawes are considered 1o be al
constant partinl pressures. The method is explainet by use of
the aqueons itond118) cakeium carbonate -phosphate sysiem
as an cxample. Aun application of the progrom (o a system of
THR soluble spevics, ¥ possble solids, and one gas-phase com-
ponent is given asan dlustration,

I-—{ guitibmum models can be very useful Tor understand-
—d ing the various processes  dissolution snd precipita-
. oxpdation and reduction, acid base nnd conrdinutive in-

ions  which govern the chemical compasition of natural
in

S (St
such an eq
(19h1).

[ypically, these models eequire the computation of cguitib-
rium compostions for sysiems Contuining numicrous specics
distributed among an agueous phase, a gus phase. and several
solid phases. T or any given model, the tempenure and the
pressure Gin geneninlly be taken as constants, Exchangz of mat-
ter with the siwroundings being neglected aad ideslity being
ansuned, the thermadynimic treatment of sinh closed systems

anchtforward (Denbigh, 1966), und the cquilibrium com-
position is given by the minimum of the Gibbs frec encrgy
fuietion or, cyuivalently, by the miass action laws, both sub-
ject 1o the constraunis of the mole balance conditions.

We hiave been interessed in developing a general purpose
compater progrant especially adapted o solving these types of
chenucul equlibriom problems. Two main choices bave (o be
niade in the develoganent of such a program: First, the choice
of i notation that will imtow the description of the sysicm in al-
ghi terms ancd the sctling up of the equations; scvond, the
choice of a method o solve the equilibrivm problem.

1 very possible hind of aotation has been proposed in the
fitecture from the most particular onc which identifics every
chenmeil ypreaes uder nspecinl symbol, 1o the most general
one where clements of multidimensional tensors represent
the spedivs sad theis forstas, Becouse oue prime interest is
with covrdintion pricesses we have chosen o dilferentsate
between netals (M), ligands (L), and complexes (). Sine
interactions are of special interest 1o us. the proton
en gaven o specal symbaol (1), Gas nad solid phases in-
1 with the sotuble spueiics in g y similar way amd they
me gven o single symbolic representation (S). We feel that

and Morgan, 1970). A classical example of
brium mudet is the seawater model of Sillén

Y Lo whom correspondence shosld be addressed.

1L
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this notation is pencral coongh 1o allow the trcatment of most
of the sysle ¢ interested daand that s partivatar
enough to facilitate the tramlation of & pasticubar chemenl
problem into a general algebraic one. The metals and the lig-
ancds are thus logically tihen as the components of the system
and this division of the components into two famihes al-
lows an wnosually compact description of the systesin i tab-
Tean focan, This compin bness is important in enabling a tarpe
naumber of specics (up to a few thovsand) Lo be handled.

To solve the chemical cquilibrium problem, (wo prindipal
techniques can be distinguished. 1irst, the so-called equilib-
riwm constant approach which consists of solving the set of
noalinear ciquations provided by the misss lnw and the mole
balance cquations. This method was pioncercd by siwch work-
ers a3 Brinkley (1947}, and its avost promiinent application 1o
aqucous systems is the Haltafall program developed by Sidlén
and his co-workers (Ingri ¢t al., 1967). The sccond technique
was first proposcd by Dantzig and co-workers {Whilce et al.,
1938} und consists of discotly mimmizing the Gibbs free energy
function subject 10 the constraints of the male balme equa-

inns. This method was applicd 1o targe multiph sysiems
by Shapiro (1964). A Tairly complete eeview af the iwo methods
haslbeen given by Zelesnik and Gordon (196R).

We have chosen 1o use the equilibriunt constant approach.
The determuming factor in choosng this method was thist it
allows redwction of the number of principal variables I owr
casce, for exainple, the concentrations of the complexes can be
cxpressed as a function of the free metal and free ligand concen-
trations hy the mass law cquations, and the problem is thus
reduced to finding this set of free metal nad (ree ligand cone
trations thil will satisly the mole balance conditions. This is
doue by use aof the Newton-Raphson micthod for systems of
nonlincar cquations.

As can be seen, our method is just the application of well-
known principles 10 a particular class of problems. Our goalis
simply to present what we have found 10 be an eflicient and re-
{iabie tool for solving a finrly gencral and important class of
chemicul equilibrivm problems in order (o help others develop
simiilar tools.

By use of examples, the natation and the systeniatic setting-
up of the equations, both in the absence and in the presence of
solids, wilt bie presented. An iterntive prceduore to find the
equbbrium solid phases will then be shown, An abiidged de-
scription of the program will finally be givea, followed by un
oxample demonstrating the possibilitics of the method.

W

Pexcription of the System
]

T derive n gor cthod of comput
chuose some syster nation that will deweribe the chenii-
cal system in algebrine terms, The notation that we have chy
sen dilferenties metals and digands and represents the chemi-
cal system in a tableau form, | or example, the icont1Ib cal-
cium carbonate phosphate systemin wisler is represented an
fapure 3. The values in parentheses are the Joparithins of the
concentration stability constants for Tormation of agucous

ihion one has (o

«

e — A e em ¢ e i

N7/

COop~ 1MOs- OH -
Cac0, 1'93) CaltPo, a6 Gon e | )
Ca¥' Cat1Ca,* (10 58)
CaCoO(s) (-7 0) Ca(1M),),01i(s) (-51 % Ca(OH){s) (-49)
FeHPPO,* (18 ) FeOpI (1 )]
g ere | Noimportant complex FOll)* 22 0)
}!. or solid known 1 HOH), [RIN1])
FelPO L) (-23 1) FdN4As) (-3 0
HOeo, - o 6) HIYO - (11 %)
H woeo, {18 4y 1".PO {18 %) Water
COLR) (=17 0) H,PO, (20 4)

¥igure 1. Tablean representation for the from(111) -Cat'- €,? - 1M),'~ system in water

Fauilibeinm constant (0.5 M ionic medium) [or formation of agiroun specics and for dissolution of snlids and gases are given in perenthrses, se the logarilim

species {rom their components and for the dissolution of solid
or gascous species. The stability constants uscd here and in the
other examples in this paper apply to & constant ionic mativm
of (1.5M. I'hey have been selected mainty from the compilatinns
of Stllén and Martell (1964), Ringhom (1963), and Garrelsand
Christ (1965). When experimental values for 0.5Af ionic me-
dium were not available, approxinute vatues were obtained by
applying Ringhom’s ionie sirength corrections (Ringbom,
1963). Our equilibrium constant values are not intemded (o be
cotical sclections; applications to specific problems will re-
quire critical examination of the appropriate thermodynamic
data for particulur solid phases and agucous species.

The choive of independent components is, of course, partly
arbiteary. I-or exnmiple, cither carbonate (CO,? °) or bicarbon-
ate (1ICO, } could be chosen as a compondnt, but bath of
them could not be chosen ut the same time il the proton (')
is obso o be a component; (CO,? ), (HCO; ), and (H') arc
not independent. We have chosen the least-protonated forms
of the ligands and the unhydeolyzed forms of the metals as the
compunents of the system.

The advantage of such a presentation is twofold: It allows a
compact writing of Liege systems, and it has a peiigogic and
practical valucing out the possibl plex formalti
The main disadvantage of the presenlation is that it is not
campletely geacrat: Unless spevial provision is made, no com-
plex involving (wa dilTerent metals or two different ligands can
be considered. Because HY and O often react with another
mchill or ligand in complex formation, the geneeal complex
formula we use docs allow this possibility. A metal M, and a
figand L, can form a complex .. of the form

C.i 5= (M L(L)AH),

where 7 is an index specifying the mietal, j is an index specifying
the ligand, & is an index specifymg the different M, 1, com-
plexesinan arhiteary order, o fin fact, a,,0) 18 the stonchiomietnie
cociticient of the metal in the formula of 4, 8 Gin fact, #

is the stoichiomctric cocflicient of 1the higand in the form.
C.anand y (in fact, v, 0} is the stowchiometric coctlicient of .
hydrogen ion, 114, or hydroxide on, O | in the formula of
C.o bor HY inthe complen y > 0 for OH - inthe complex ¥ <
0; so that the formula of C,,s may also be:

Conut= (MM(L,)HON)_,

Then, with the appropriate definition of the stability constant
K.,», onccan always write the mass action law:
[Conl = Kou-AMT (L) M) (1))

This contains implicitly the result {OH] = K. /H] in case
Yo <O

1t should be pointed out that with this notation 11 is iden-
tificd st the same time both as i T and conventionally as the last
mctal, M,, io our exnnple (Figuie 2),

In the same way, the solids can be described by

S = (ML )(H)
or
S = (MO

where 8, 4, A (in fact, 8., »,,, A,,) have delinitions similar to
thoscofa, 8, v.

L Ly L ~ON)
= (ML) Cin == (MXLXH) Con — (MY}
A, {AMXLXH)

Su =2 (MXLY S = (M)AL)AO) Su - (MXE )
Con = (MXLaXOY) Cru - (ALKLY)
Al Cro - (MUK
' Cann 7 (AN
Sn = (MXLy) Sta 2 (MXL )

Can 77 (MXTL) Con = (M\XL)

Af(- 1D Cur ~ (ML) Car (M)

Su (ML) Car (ML)

Figure 2. General represeatution (syucous species, fids, and gas) of the syatemof Figure 1 in (t(_nlnlmhls AL, Vigands 1., 11 foans, snd O ons

Velne &, Nunber 1, January 1971
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1t should e auted that this aotation does nat allow the (or-
mation of two ditfecent solids involving s meial and a ligand
(there is no third index). This is being miodificd in newer ver-
sions of the program.

There is no computational reason to dilferentiate beiween
soluls and components of gas phases al constant partial pres-
sure s e m Both cases we can write the solubility equation in
the geavral form:

& = MY LD )

where A (in fads, K,)) is corrected hy the right power of K« in
case N < tand contains the partial pressure in case we are deal-
ing with a gus phasc. Conscequently both solid snd gas phase
compunents will be referred (o by the letter S.

Now t igure 1 can be rewritten in gencral terms, as shown in
Ligure 2. .

In this tablesu the three-di | arrnys of bers X,
e, 43, y and the iwo-dimensional aceoys &, 8. 9, A completely de-
scnibe the geaeral chemical propertics of the system. Figure 3
shows thesc cight arrays of numbers.

o be able 10 solve a problem we need as many cquations as
we have unknowas. It is convenient to consider the concentra-
tons of the compleses as secondary unkpowns given from
the principal unknowns M, L, and H by Equation t, We thus
need an cyuation for cvery metal (#H), for every ligand
{7 O aad for the proton. These cquations are given by the
parficular conditions of the system in different cases.

Cawe Where No Solid s Present. Let us first suppose that in
our eximnole the system has beea made by addiag 0% mole
of ferric phosphate (FcPO,), 10~ ¢ mole of calcium hydroxide,
Ca{OHY,, and 102 mole of carbon dioxide (CO-) in 1 liter of
witter. Suppose also that we know that ro solid phase is present
and that we stinly the cquilibrium before the gas phase has had
time to form. We can then write down the molc halance
cyualion for cach metal (# H) and cach ligand (7 OH).

M 10 = (M) 4 [Cad + [Cul + [Cind + [Cald 1)
M2 1070 ~ [Af] 4 [C) 4 [Coal + [Cond + [ (32)
L 10 2 w (L] + [Cin] + [Cudd + [Ciml + [Codd ayn

L2 100t = (L] + [Cin] + (€] +
{Cod + {Col 4 [Ci] (3.9)

In gencral,

1ssTize oy . v
et !
regne |lon§ «
.o o
.- e ! i
B3

Fipare Y. The array v of stability condnnts and Molchiometric coclf-
to describe the leond 1Ty Ca'' €O POS nysiem

ated for Ko o= 1307, Computed for poay = 1034 am

sental Scicnce & Fechinlogy

TOIM, ~ MY+ 3 o, (0 Gsum an ine § of Tigure 2)
g

TOTL, = 1L} + Y g€ (sum on column jof
i
Figure 2) (D)

where TOTAM, amb 7O, are the analytical or 1otabconcen-

trations of the mctal A7, and the ligand £, respectively,

We need one more cquation for (H); different cases can be
entertained. First, we might know the pll cither becanse we
have measured it expesimentally or becuuse we have imposed
- pr \y or conceptually by adding a buller which
has no interaction (other than through the proton concentra-
tion) with the chemicals we are interested in. In (his cnse the
problem is trivial: (H) is fixed (p] = 5.21 in our example) and
we o not nced any other cquation I the pllis not known, we
have ta campute it by using vither the elecironcutendity or the
proton condition, These twa equalions are known Lo be miath-
ematically (not compwtationally) cquivalent and can be de-
duced from cach other by combination with the mole balances
(Equations 3} For the clectronculrality condition to b wril-
ten, we need o dude the charges of cach mietal and cach lig-
and in 1he data and then to compuie the charge of every com-
piex. The clectroncmrality equation also has the computa-
tional disadvantage that for any sall present in high concen-
tration and essenbally free, we will add and sublract the
concentrations of the cations and anions, respectively, in such
a way astocreate around-ofl crror that might not be negligible.

For these reasons we have judged it preferable (o use the pro-
ton condition:

3 “acids” put into the system — 3 “bases” put into the
system = ¥ all specics contuining H* —

' Y all species containing OH ©

THs cquation ¢. .mes from the conservalion cyuations of H?

snd OH - and from the fuct that for any proton produced hy
the dissoviation of water there is a corresponding hydroxide

. ion produced.

The definitions of “acids™ and “bases™ are, of coursc, rela-
tive to our choice of mctals and ligands- ¢.g., if COyY =L,
then HCO, - (1L, ) and CO (14L,1,) ase acids; if COrea Lithen
HCO, " (OHL,) and CO,* [(OH)L1] arc bases.

With our notation, the proton condition can be written in
thc general form:

TOTH = [H] — OH] + 3 a.lC.al =
hll\:o'
§ PudCod 4 L vidCul @
Inat rolumn LR

TOTH is an inpul into the probiem whose vatue will cor-
respond 1o the experimental base-neutralizing capavity (respec-
tive acid-neutralizing capacity) of the system if the compo-
nenls are written in their feast-protonated (respective most pro-
tonated) foom. [ onty neutral components are thoaen, the pro-
ton condition is strictly identical 1o the clecteoncutsality con-
dition I our cxnmple, iTCOE ~ Lyand CatO1 )5 M then
TOII =~ base-neutr;
= M, then FOTIL = acid-neut
case our choice is wmed (KO = Loand Cat o DA TOIH
has no dicedt experunental meaming,

In our particulag exiunple the profon comdition is written:

TOFL (] < OS] 8 (€0 b 0 Y TCW
2C0 1 M) = [Conl = LCl = 2] - At
[Cw] =] el (D)
|

o/

A

~/

Table 1. Successlve Computed Solutions for the Equllibrium Values of Free Metals and Ligands for an Iroa(3i1) Ca®* - CO— PO,
System under Conditions YWhere No Solid Forms and 11,00, 1s Considered 3 Nonvolatile Specics -

Components: [Fct iy = 10 1Af; [CatOM))r = 10 *M;1CX),)r = 10341, The equilibrium compoasition is computed with sufichent accUrecy
by the teath licration .

fieration

no. {At]) [1.24]

0 100x 10" 100x10°¢
I 100X 10t 490 X 10-%
2 989 x 10 259 x10n
L} Yw X0 630 X% 10"
4 992X 10 1.39 X 10w
s 998 x 10+ JRTX IO
6 99N X I0* 9.66 X 10-1*
7 998 xI10¢* 1.88 x 10-'*
8 9 9% X 10t 594 xton
9 998 X 10 933 x 10-'
10 99 X 10* 933 x 101

[1A] ]
100x104 100X 10
24 x10¢ 100X 10
1R XxI0" 12610
FRIX 10 2 B0 X 10-*
1 80 x 107 3B X0
1 B X 10" Smxie
306 X 10 5.64 X 10°¢
8.42x10° 617 X 10
B46 x 10 °* 611 X310
846 X 10 * &1L X 10
8 46 x 10* 6 11 X 10~

where TOTH = 0CO,1r — ACa(OHY)r = 2 % 10-* — 2 X
Hid - 18 X100,

Lyvations 3 and 4 complciely define the system once the
sccondury variables have been replaced by their values (Equa-
tion 1). To solve this system of nonlincar equations we have
used a slightly modificd Newton-Raphson method. This in-
volves writing the general cxpressions of the derivalives of
Equations 3 andt 4 with respect 10 the principal variables (M),
(£.,}, and (H). It is a simple matter; the expeessions are given in
the Appendix. The Newlon-Raphson method starts from an
initial guess and improves it by usc of the iterative procedure

Lo = Xo— 2007,

Where £, is the approximation of the solution vector § in
the system T'(L) = 0 at the mb iteration and $.., is its im-
provenwnt at the next iteration. J is the Jucobian matrix of the
sysam. Vo is F(L.) and 2. is 4(L.). For demmils sce, for ex-
ample, Isaacson and Keller (1966).

To avoid the convergence toward & negative solution we have
slightly modificd this iterative procedure and developed the
cmpirical rule to simply divide by 10 any concentration that
the Newton-Raphson ileration would make negative—i.e., il
Xaid' < Otake instend (X.,') = X710 This “trick™ scems
to wark welt. Table T shows how the solution of our particular
example {10 M FePO,; 10 ‘A Ca(OH); 10-AM CO,] was
found, starting with the initial guess that each free metal and
cach free Tigand concentration was 10 *AM at equilibrium.

At the tenth iteration the values were judged to verifly the

equalions salisfactorily. Specifically: [right-hand side of Fq. 3
— Ieft-hand side of Eq. X < 10-* X {efi-hand side, Eq. 3 snda
similar condition for Equation 4. The negative logarithm - ©
the concentrations of every specics at equilibrium is shov
Figure 4.

Casc Where Known Solid P'hases or Gos-hase Components
at Fined Partisl Vscasure Are Peesent. In continuing 1o work
on our iron{)}]) cakium carhonate phosphate system, sup-
pose that the pacticular conditions are: pey, = 3 X 107 ¢ atm;
[CaPOJOH]r = 2 X 10 *Af; [FcPOJr = 10 M [H,PO)y
= 3 X 10°M; and il wc know that the solid phases
Ca,OHPO ), Sy, and FePO,, Sy, sre present at equilibrium,
then Equations | defining the sccondary variables, {C.,), are
still the sanic. Defining [S.,] as the number of moles of solid
5., or gas 8., per hiter of solufion {a hizarre but convenient
dctinition), we can wrile the mole balance cquations:

M,: TOTM, = 515,)) + (ths, Equation 3.1) ¢.1)
M;: TOTM, = [Sul + (rhs, Equation 1.2) (5.2)
Li: TOTL, = |Su) + (vhs, Equation 1.3) 4.3

Ly: TOTLy = NSy + [Si] + (rhs, Equation 3.4) (5.4)
and the proton condition:
H:TOTH = —{Su} 4 21S.) + tths. A1) [(A}]

The general Eguntions 5 and 6 are casily written similarly to
Jand4:

ply = 107
- | LT
pAly = 1103

PO = 3 68
pAfy = 521 PCay = 1 10O

Vigure 4. Results o cquilibrium computation for an iront)11) Cat!

The tableauy gires the negative bogarithm (pl 1) of each metnl ion, Tigsid, protonaied ligand, sl compley at ¢

ply = 1409
pCin = 10 70
PO = 12 33 P~ B 22
Pom = 601
PO = 13 99

=-7%
= 6 01
=931

€O POS nstem (n absence of solid or gas phases

Valonte 6, Number 1, Janusty 1972
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Flgure 5. Exemples of *“connceird” solids
Sts. See are connected; Siy, Sv o0t connecied
There are two families of conmected palids:

Sy ore aive comnected
$

1
Sits S10 Saay Save Sy

TOTM, = M+ 2418, + 2;, apCan)
! X

)
TOrL, = (L) + 3 malS0) + );a...lc.nl

TOTH = [H1 = [OH]+ Y. 8,050+ Y audCul =
lart row st row
. ] ”n
2 mlsa- T BudCud + TAIS) +
st colamn tast :-.I\...n o

?,_; YulCinl (6)

1et us come hack to our example. Not knowing what the
value of [COg)r is, we can Iake it to be some sufficiently
Yarge number, say {COudr = 0.1M; then

TOTM, = S[CayPOJOll)r = 10-'M

TOTM, = [FelQl)r - 10 M
TOTI, = {Cyls - 10'M
TOTL, = NCadPOYOWIr + [FePO)r +

[H,POJr = 10°M
= —[CadPOJOH|r + 2ACONr +
POy = 207 X 10-'M

TOTH

We have introduced theee new unknowns (Su), [Snl, (Sa)s
correspondingly, we can wrile three new cqualions of the
type 2:

Rathes than to solve this new sysiem with the new unknowns
{S.,] (which are, in fact, only formally delined), we have cho-
sen to eliminate systematically those unknowns and thus to re-
duce the number of cquations.

We shall say that salids are connectied whenever they share

a common mclal or & comnmon ligand. We shall also say that N/

solids are connected whenever Lhey are connected 1o 8 com-
mon solid (Figure 3).

Wheaevee we have a family of connected sohds, we can ar-
bitearily sclect a principal variable among the mictals and the
ligands involved in sich a family and, using Equations 2, de-
finc the other metals and ligunds involved as secondary vari-
ables. For cxample, choosing (11} and (£,) as printipal vari-
ables in our system, we gel:

from (2.3): (L] = 10" ®-[H]"? 1.0}
from (2.2): (M) = 10°1-0 {L)! [L¥3)
from (2.1): (M)} = 10- M %-[L)) Y3 H) ¥ (7.3)

1n general:

[secondary variablc] = u - [principal variablel - (' (D)
For simplicity {11] is always chosen as 8 principal varinble and
the coefficients p, », and v’ can be compuicd on a syslematic
basis. [t can be casily verified that the cocflicients » and v’ so
defined for cach new secondary variable are those that will
climinate the [S,,} from Equations 5 and 6:

quation with [S,,] climinated) =

{cquation of principal variable) +
¥ »-tequation of connected secomdary variable)

+ 2 »' (cquation of any secondary varinhle)
only for proton comdition | (8)

In our example:
Equation 5.4 — 3/5(5.1) ~ (5.2) gives:
TOTL, —3/5S TOTM, — TOTM, = (ths, 3.4) —
3/S(rhs, 3.1) — (ths, 3.2) (8.1)
and

Equation 6.1 + 1/5(5.1) — 2(5.3) gives:

o/

Canlca ol w i of saiids

Compudgrion ot equobbeivm
Compesition

RN o LR

Any salabmiity product
enadeer — 1

2=
outrer

flgure 7. Routine {or modilying the existing set of sollds In a sysiem
at each stage in the computation

unknowns (H and 7). The secomlary unknowns arc given by
Fquations } and 7. The denvatives of those equations with re-
spect 1o the principal vastables are casily computed from the
derivatives of Eqguations 3 and 4 (sce Appendix). The New-
ton-Raphson method can then be used as hefore and Table H
shows how the solution of our cxample (pee, = 3 X 100 *atm;
2 X 10 M apatte; G M EePOG Y X 30 M PO was
found stasting with the initial guess that every free metal and
cvery Free ligand were 10 *Af ul cyuilibrium {in facl, only [H]
and {{..} are imporiant since the others are computed as sce-
ondary vanables).

At the tenth iteration, the values were judged to verify the
cquations  satisfactorily. The negative logarithms of the
concentrations of cvery 3pecics at cquihbrium are shown in
Figure 6,

Case Where the Solid Phascs Present Are Unknowa, Itis not
atwitys possible to know, a priori, which solid phascs are ac-
(ually present at cquilittivm; we might guess that. a solid is
present while it is in fact completely dissolved at equilibrium
or, reciprocally, we might not foresee the precipitation of a cer-
tain solid. In the first of thase cases the system of cquations
has a salution thit corresponds 1o a negative [S..). On the
other hand, if we have not forescen the presence of a solid that
docs cxist at equilibrium, the set of concentrations that solves
the problem siniply exceeds the corresponding solubility prod-
wct. In cither of those cases a solution can be computed on
which the chosen set of solids can be tested. One can thea wvod-
ify this choice and start a new computation. This process is re-
peated until, hopefully, the right set of solids is found. The fol-
lowing thagram shows haw ous program modities the set of

L L, i, L. 4, o
-, | - .
| !
™, ST T R
™ l ] §, 8, ~
- 3.7 8. ' |
L] S T T T T wem

Figure B. Examples of “'clowd”” families of connected solida

closed"” family of connected solids. Sy,

Sae, isn of comwcied solids since M and O}l are

» ' chmed
mot independent. (Water - S34)

We have chosen (o 'precipitate” and “divanlve” solids one
by one to change the system as little as possible and to use the
solution of the preceding compulation as 8 good guess (o start
the new one. We have also chosen 10 “dissnlve™ solids before
“precipitating”” them to avoid the ceeation of a “closed”™ fam-
ily of connccted solids (Figure B).

Such familics are defincd by

“aumber of metats™ 4 “number of ligands™ <
*numbcr of solids™®

and they can be shown (0 be, in general, impossible mere!
applying the Gibbs phasc rule. In the example of Figure &
cocllivienis A are all supposed to be zero, 1€ the pii is arbitras-
ily tined one necds an additional degree of freedom and the ex.
amples are valid cven with nonzero A cocllicients.

The scheme of Figure 7 works only for sotids and no provi-
sion has been made in the progeant to compute cquddityisim of
gas phases al constant volume. It is thus important 1o impose
a sutliciemly high total corc entration of the known gas-phase
componeats to avoid trouble with the “dissolving™ routine,
Figure 9 shows how the scheme of Higure 7 worked in the ex-
ample previously trcated (oo, = 3 X 10 *atm; 2 X 10 *Af
apatite; 10 M FePO,; 3 x 10 'M H,PUO,Y where the solids
Su. CaCQ,, and Sy, FetOH),, were imposed instead of Sy
and Sn.

These aumbers st iteration 25 are, of course, identical 10
those found before (Table ). Cv mcans that the program
converged at that itecution  i.¢, the vatucs on that line are the
mathematical solution of the system when the corresponding
solids are impased up to that poiat. F'or example, al the third

solids aftcr cach computation. Other ways are, of course, pos- dcrtion, S, amd S:, arc imposed; at the 20th itcration, Sy,
St [MHLPIHEY = 10-00 @.n TOTH + 1[STOTM, — 2TOTL, = (ths, 4.1) + sible; this onc seems 1o work well (Figure 7). Su, and Sy, are imposcd.
Sn: (ML) Rl an 1/5(rhs, 3.0) ~ 2rhs, 3.3y (R2) Ieention
. - t
Su: (1LY - (0w [¢B)] We then have iwo cquations (8.1 and 8.2) and two principal . ) l_"ﬂ__ [Af) _lLi (4] o _|l.| o
] [} 316 x 10-2 126 X 100 Jlex 1o 100% 10" toox s -‘
Iew) 944 xi0-? 6 50 X 10w 106 % 10% 800 x 10?7 [ A NP 8 U
l . . Solid S, “dissolves”
Ly = 9.6) plLy = 1001 bicv) 9 41 x 10-8 7.56x 100" | 95Txlo* | 7Ts8x 107 | 1.82x10°
P N Solisl $iy “precipitates™
-0 - 548 . . -
PM, = 264 %::: T in PCim (e 30X 100 ] 163x108 | 12310 | 688x 10N | SO06x 10*
PCm = 10 43 PCru ~ 9 96 o ) Solid Sy “precipitates”
M, = 1299 pCyay = 7 83 20 (cv) 478X 10 | 148X 0 | 1 R2x10% | 677X 0 | 4R XN
PG = 15 07 l . Solid ;3 “dissolves”
pCay = 35 &6 PCoy = 3 64 T W) 2 M X W '|_|m><|0 Tl 2x e | 96T x 0 1 A6k v e
My = S4Y | pCuy= 5 M PO = 237 et o/ R ) tds
. Ligure 9, Musteation of s sive maodifications of solids In anicon( 1D Ca?* COL? PO, astem where an Iniflalls impescd st of solids nasma
- e- - ._.Pf _,- 5% J i:.u.".r i ;...I "\-cltkl'ra:wm"“' ol win 1.'.»('."1?.:;".:.:::"-».:':.:..-\: -( '(l.ul-ndlﬁ“l‘l‘l‘.:::nr impored Al the outseg of the computation]

ey 6. quititatum compnition of Ve squcous phase af the Iron(L1) €22 (08 10, 1y stem with peo = 3 X 10 ‘atmand with CaOF- AL (e 250k itcration the correct et of solidy has been formed and ghe equilibrinm compaition i allsined
O a8 and Fel) {3) existing of equilihrium )
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Lable $1. Siwcessive Computed Solutions for the 1

Companents; [Ca ORI L1r = 2X 10 'M el Ofr = 10 2Af

uilibriom Vatins
1, Sysiem Yehere pe, I Fixed and the Phases CadOLIIPOL); (5) and 1
BONr =3 X 10 A,

of Free Metals gnd 1 €at' €O

librivm

1) (s) Arc at )

3 X 10 *atm. Tive cyuitibrlum composl-

h computed with sullicient accuracy by the teath itesation.

lterition

o (Af) [Ah)

0 ERUSS IR 100 X 10
1 102 X% 10 49X 0"
2 S} x 10t 49X "
3 277 x 10 499 % 10
4 1Al X100 499 X 10 ¥
5 5.54 X 100 4 41 X 10-7
6 IRI X102 194 x 10
7 2 62 X 10? 1.30 X 100
[ 235 % 10t 1.06 X 10-'2
9 2Mmx 0 tmx e
10 2 30 x W-? 103 X100

(18] {ts m
Jtlex 10t 1o0Xx " 1 X0
9% X to? 200 % 10! S 68 X 10
600 X107 2m Xt 29 xi07
461 X107 200 % r? B2 X I0?
191 10 2 x0 282 % 10
2150w 22X 104 JRIX IO
629 x lon SaxiIn 700 X% 10
2.47 X 10 e 77 X N 3 S8 X i0-e
222x 10 94y x 10V I X0
2.3 x 10 967 X 1Y 3R A0
233 %10 9 67 X 109 368 X 10

Description of the Program. The program is wrilten in
veseenan and i< usually run on an inm 360/78 computer. 14 is
nuude up of 11 principal subroutines organized in the following
way (1 rgure 1)

i ts a subroutine that reads the data: gencral stoichio-
wwtew il theemaodynamic datas special conditions of the
problent; 1otal concentrations of mictals and ligands, pld, or
1O/ H; gucsses for the free concentrations of metals and lig-
ands and chosen sels of xolids.

son o linds out if any solid is present ; scans the lableau for
furmilies of connccted sobids; defines the principal and secon-
dary viuiables: and computes the coufTicients u, v, and »°.

mtinso compates the sccondary variables A and L (other
than () in fundtion of the principal variables using g, », and

.
v,

X vz computes the seeondary variables, C, the mole balance
crpations lor cach metal and figand (#H or OH) and their
e ves with respect (o every metal and ligandd. By com-
puting 2 mole bilance cquation, we mean finding the actual
nunierical difference between the sum of the concentrations of
the soluble species and the imposed anatytical (1otal) concen-
tration of the same companent. In the same way the deriva-
tives are the anmerical vadues obfained by replacing the con-
centrations by their molar values in the forawl algebraic for-
mulas of the derivadives.

v

senen computes the proton comdition cquation, its derivas
tves with respect 1o every metal and ligand, and the derivatives
of all the equations with cespect (o HL

[ ramar |

o |
"”""""'-(-n_lrvf]

| et ]
dpHe D“mh‘}

t:»-----m- I"”ﬂ" 1

-1unu]
oo -lluum—

Prrnrae

erasoy |1 Poc ptasem

o
|Ir .M g hy i

o dvargonre

shawing the oeganlsati
T program

nce & Techmlopy

Moo madifies the equations in accordance with our choice
of principal and sccomdary variables  dc, climinates the
£S.,). 1t also modifics the derivatives accordingly.

CviEsT verifies that the number of iteratiens does not cx-
ceed any arhitricy number and checks whether or not the equa-
tions are satisticad within an arbitrary precision,

mriN performs the Newton-Raphson iteration using a
Gaussian climinatiun without itetative improvement (o solve
the system of lincar cquations: J( £ - X)) = ¥

s, computes the amount of every solid precipitated nnd
verifics thul none is negalive. $n case some are negative, the
Jenst-probable solid (S,,] = minimum) is po longer impos.d
and the computation is restarted.

csot, venifics that no sotubibity product has been ex-
cecded. In case some ure eaceeded, the solid for which the
is greatest [(IALYE1/K,, = maximum] is im-
rcompulation is restirted.

tIMAT prints the output. Mutals, ligands, and complexes
arg printed in & malrix form.

Exampic of Computation. The following example shows the
application of the progaun (o an cquilibeivm computation
involving 20 metals (4 11), 31 ligands (4-OH), 73R complexes,
&3 possible solids, and one gas-phase component. Pressure,
temperature, fonic strength, phl, and ovidation reictiion
state are all (aken 10 be constant. Table HE gives the Bistof the
metals and the ligands {(and their identifying nunbers) in-
volved with their imposed analylical (otal) concentrations,

Such an example can be seen 1o have sone of the charac-
teristivs of certain well-kpown natural systems. The fiest
guesses for the free metal nad the free ligamd concentrations
were all taken to be 10 *A4. The chosen set of solids at the starnt
of the computation and its subscquent moditications by the
program arc showa in Figure 11,

The final resull was found at the Séth iteration, Figure 12
gives the tableuu of the thermodynamic data nd has been
deposited with the American Chenneall Socicly Microfilin
Depository Seevice. Table IV gives the compuited cquilibeivm
com enlrastions.

It is worthwhile (o note that the whole computation took a
Sittle Jess than 6b sec. Fyuhibrium solutions at other p§i’s were
also computed with thes resalt as noslarbing goess: ot takes
about 35 terations 1o go from one pl Lo the nedt one, say K to
9. The computation wiy also made without finme the pelL
TOTH = ~O83AL, Tound in the first compitation, was in.

]

o’

Table 15 List of Mctal Tons unil 1 Igaads (ddentitied by Numbor) and Ihelr

ntal Comcentention (Solid, Aquenvs, and Gas

Phases) in 2 11y pothetical Model System of 20 Mctals and 31 | igands®

Mctals

[ S EAN [ L LU & LA T I Ot
2 Mgr oo 82 7Zatt J0 e 2 S0,0
o8N o 13 Niz* 40 «» 3 oa

4 K o 1 14 e 10 ¢ 4 F

§ Nat Hy-e 3 IS bt o te 5 B

6 Fet o ore 16 Co¥ 107* 6 1

T be¥' Qe 17 Co't f0-** T NI
B Mn» ¢ 18 Agt e LI

9 w10 9 Cr*t 10 ¢ 9 PO
0 Bar 1a-re 20 Al 10w 10 P,

* The cyuitibrium compnrtation for 1th
prialiic, e sirengih, pH, and ox
M

on reduction stare arc

AC = acclale
ACAC = acclylaccione
ar -« cittale

st = sulfosaticylate

sysiem invalves TR cnm\lun and &3 posuible wolity There is one gas phasce rompor
I assumied 10 be cons

Cigamds

10 s H PO n:e 21 o 10 ¢
10 v 12 S0, o "= 22 sisar ) 'e
n e 13 5.0 [T 23 Gry q0 e
o re 14 ac n:*:e 24 Gour o 10 e
e 15 acac fore 25 pxc 10 =
LI 1 orr Ity ¢* 26 wia s
100 17 ox (UL P EETH Y [ R
1o 18 san 10" 28 ta 1O 72
e 19 1art 1o ** 29 ovst My e
e 20 N e 0 e Qe

LI TITTIN [ AR

ed it = 8, acd pory = 1

- glycine

posed and the result (ideatical to Table 1V) was obtainedl in 52
ilerations (10 *M being the systcmatic fiest guess aad the cog-
recl set of salids having been imposed). The storage space
needed for the program itself is about 50,000 bytes while it
takes about Y000 hytes (o store the data. In all the exnmples
we have 1aken & systematic guess of 10F *M for every frec con-
centration, not because we could sl ind 8 better one. but 10
show thal the domain of convergence is rather.large in general.

The progeant has now been extensively tested on numerous
small and large systems and we have been able to converge
toward the solution in cach casc. The progran is being cur-
rently madified 1o handle vanations in the ionic strength and
ovidation reduction eeactions.

To vary the ionic steength, two sets of eguilibrium constants
are stored, onc at 7 = Q.0M, the other one at / = 0.5M. An
interpolation routine allows computation of the set of con-
stants corresponding (o an intermediate jonic strength. An it-

lieration
no.
[+ First guesses: all free concentrotions = 10 * Af

Chosen set of solids: §i21. Si.o Si00 St Sie v

S\.‘-"- SI)—I. Sll L Sll-ﬂp s!.—lh Sl.—ﬂn S’I-IlC()’

(8)]

M S dissolves

9 S predipitales

42 S » Precipitntes

45 Sy previpitales

49 Saa thissolves

53 S predipitates

S6 Found setol solid: 8y 10 8 o 80 w82 w5 S e
S S S S S St Sea e S

{CO: ()
See solution Table 1V

L Suceesshe meatilcntlons of seis of solide {n @ 20-metal,
ml aenlet s ilom

Alter 88 iterations an eni mosed of 13 salide [ 4 OO, ()] i fomd

crative technique Jooping on the whaole program is envisageu
to corredt the hhrium conslants to the comy d ionic
steength of the system.

The redox reactions are harulled in several ways. One way
involves the use of optional complexes (NO;~ me NH, 4
INO — %N — &), or optional solids (Mpl), =2 Matt 4
401 = 2¢ — 211,0)) whose equilibrivm canstants are given as
# function of the pe of the systemy Anather way is 1o define new
sccondary vatiables (1 ¢1*) = Ale Xte®']) much in the same
way it has been shown for solids. The existing subroutines
MIINSO Bnd a0 arc used 10 handle these.

Appendix
Drrivativis of i Moce a1 anct EQuayions

Let FM, = [M] + “;a(c.,.x - TOTM, (= Ofrom Eq. 3)
IR
YL = (L] + }; BICal - TOTL, (= O fsom ¥y. 3)

YH = [H} - [OH] 4 3 alC,] —
lnst ruw
X}
BIC..1 4 T 1IC.1 — TOTH (= @ (rom Ey. 4)
LFE]

st enturn
(2

Hy usc of Equation 1 [C, 0 = AL JJALFIL ) it follows:

orM. 0fori # A
oA - or i
o, Oforj# &
oAt or
YA, _
-1t X WO M.
. oA ?_‘, 1C.. A1)
oyt -
- 170 .
Al "?1'1( 1)
Yy
Yol i
a4+ e

Vidume 8. Rpmiber 1, Jancears 1972 4

14X ¥

o
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=

Concentrations of meials, ligands, and

1.iands cor so Q- F- B~
Total coen 03 [ 3] 0.3 20 30

Metals Free 4 50 o0 0.0 165 100
concn

Cat! 1o 230 43¥) 130 5 65(3)

Mg t2 18 31T 1.9 36

Sert 2.7 420 {3

K* 20 201 1R

Na' nl 0l 4N zn

be [ In48 1819 1683 22.20

be* X0 .93 915 AE

Mn** 70 179 o 2 IV

Can? NS5 7% 735%s) K70 8% 1075 10 «©

Hat* 3o AN ()

e 6n A2R.10.78 9.® 600 11.43 968

Intt Yo 6 H) 760 6271 965 1040

Nt 60 6 TS 684 999 944

Hg* 60 M08 207 606 2210 R 63

Pt 70 919 .6 7.01 1n.o9

Cor* 70 7.2% 7.85 173 10.35

Co"* 40 2470 25.78

Ag* 70 1475 h2s 987 13.38

Cert a0 1 1220 12.9

Al om 15w 13 86 10 84

" A0 2% AW 873

« - fog (nules sofad pet liter of solution): CaCOn, 1.

Table V. Fquilibrium Composition of the

complexes sre glven a3 negative togarithms. The valucs for the complexc are the sums of (he com

Sut
u)lli." S0 ac

1 NH, st POS IO PO
60 60 ®O M0 70 a0 001 TH 63
605 7.2) 3235 (tio 104 124, 1060 15,75
99} 9ons) 79 951 1745 R.3?
8.3l 79 712 8’02 163y 715
1088 1133 1258 1904 1017
1015 HL6S C17.3s
R4 9.94 1593
21.65 won 2313 15.%0 3265 21 87
14.78 12.12
14 00 1247 14 41 22 82 1} 44
L3 132,40 $1 63 1103 12 37
138y 141} 2% 9
1oy 129 37.3m 1152 12.52 21.23 1) 68
1"n 8BS 123 (9 2005 11 87
1077 10 98 2009 1208
8.35 §7.00 32 15(s) 18 79 7.00
1397 24.76 19 83 13 66
12 48 1h.08 2110 12.52
26 S1
7.00 18.58 30.%0 22.20 0.12
(<)
60y 17192 T.® 991 1251 448 224% 9

1.05: CaFy, 2.32; CadPO ) OH, 3 48, 51504, 2.72; FeiOH M, 1.00; CusCOA O, 3.80; BaSO,, 1.00;

oYl -
o= LalM.
Sory ™ B
OYAM,
= Ll - C.AN

WM MY = E aBlCLIAM
o{M) P tont n;lnlnll
OVs s (G T afIC NN
oo T & wn'For
O ) 4 T el
o) hrs i T

o¥ll

- UL (o]t ):.v'l(‘..-ll(lll 4
Y C;AMT 4 2:, #1C ., 31
Lo

o]

Whenever o solid 8, precipitiies, a new secondary varinble
15 defined accnrding ta | quition 7; say
1A = ey’
1 hen the derivatives sre moditied in the following way:
oYM ur ot
ar.l '

new
[MIJVM o5 OVL
NM )

O¥Mor oYL )
oLl » (.,

old

8 1 avironmeotal Scicne & Technnlogy

d l’M oF O_YL
new oaH}
" MIOYMordyL

oM.}

oYMordvL
old ouy (T

Furthermore, since (he equations ace maddified according to
Equation 8; say
new YbL; = old YL, - v ¥YM,
new YH = ofd YiU 4 »'-YM,

(Y M, will be discarded in the rest of the computation.)
We have (o modify the derivatives further:

avt, g o ,. oTM.
W amyor ot = 7 olM] or olrd oAM] or AL
orn orn oYM,

,
oW sartor o) ™ O amyor o)t oMo ot

1t should be noted it the order tn which those maodifica-
) arL, oVt N
tions are mmade is not indilferent for oAl of oy’ the order

shown here 18 the correct onc.
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Aqueons Solutlon Phase for the Maodel System

pteres of a particular metal and Hgand. (3) indicates that 8 solid exists st equilibrium,* and {g) indicatcs (he Ras phase component ((O),

AUAC oar ox SAL TART  EN DIF MSAL  GLY
70 60 37 61 60 7.0 70 170 60

GLUT  PKC NTA  HDTA DCTA €YY NOC PHIM N
LXH 63 1.0 71 73 L) 8n 71
TIS TAS 1228 1959 2088 16 1) 268 73S $T0
8R5 R1S RM 11 (088 128 8.2 7%
713 654 816 1418 11 B6 B 94 4 88
10 54 9.9 11.47 1319 157 1195 9.30
198 1220
14 55 1060 1251 1044 1995 KNS 8 %x1)
1260 (151 1242 1424 11 6) 1407 1S
1232 11 44 1245 1316 11 A 2009 1T N 10 07
X722 .24 143 B 748 149 1215 R0
1445 D76 (557 19719 20188 nsnNx
11.63 1115 10 46 3138 997 2106 13 14 9 68
9.55 89 ASE 9RY AYS (3N2 16125 11.95 K69
8.9 TO0 732 T TR 19 IS U1 9 T 44
19.25 1673 17718 1663 £.%0
1205 967 1078 1037 13 01 11 14
1040 90t 9.0} In34 923 1427 1T.09 1795 AW
10 (x)
18.82 704 18 35
L] 6. 3n)
1270 1639 17 80 7. M%)
608 1006 1048 1729 1RO7T 130”8 (763 1028
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Nomencluinre
C.s = complex & forined by reaction of M; with L,
n = hydrogen ion
= Jacul ouitrix of the system
L., = disswrstion constant for the solid S, (corrected
for ivnic strength)
K. = jon product of water
L, = ligand j
A, = el i
ol = hydroxide ion
"o -2 pegative logatithims of the concentrations
S, = solid fornwal by reaction of M, with {.,
TOTM,
ron. tical (tofal) concentrations of metals and
e ligands inall phases of the system, respectively
[F(N) = 0] = general system of equations to be solved
Griik Lrinry
A - «.m hunmlll( cocflicicnt of A, in C,,4
B Ed tof I, n C,,
Yo il nt nfllml)llm Cop
- > stoichionwitic ool ntof M. in S,,
ne w stoichiometric cewllivient of L, in S.,
A = stoichiomeinie coctlicient of Har Ol in S,
ury = constants delined i text
Syammns
N, < comentrations
i Ir = nunbwr of moles of a substance used Lo make
up the system, per liter of solution
S detines the formualas (distinet from =)
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Fate of Trace Metals In Los Angeles County Wastewater Discharge

Francois M. M. Morel,” John C. Westah, Charies R. O'MeWa,? James J. Morgan®

Raliph M. Parsons Latoratory tor Waler Resources and Hydrodynamics, Department of Civis Engineering,
Massachusetts insitute of Technology, Cambridge, Mass. 02139

8 A chemical equilibtium model of the Los Angelea Coun-
ty sewage is preaented which sccounts for the chemical spe-
cintion of trace metals. Many metals are found in very in-
aotuble sulfide (Zn, Hg, Ag, Cu, Cd, Pb) or oxide (Cr, Fe)
forma. while some (Ni, Co, Mn} ate relatively soluble. A
study of the ozidation and dilution of the sewage by seaws.-
ter demaonntraten that moat metals tend to be solubilized
upon disposal in the octan and that unmesnurable incre-
menta in the natursl metal concentrations should result in
the farfield. It is argued that the sewage particulate is not
mubitized in the vicinity of the outfall and that the nearb:
sedimenta are & mixture of My occurring sediment
snd sewnge particulate. About 0.5% of the sewage particu-
Iate -and ita metal content—can be accounted for in the
reduced area.

The prasible short- and long-range eifecta of the dispoaal
of trace metaln in the countal environment are a matter of
growing concern. Ratinnal management of such practices is
made dilficult by lack of understanding of the factors that
reguiate the fate of metals in the acean. This report repre-
aenta an effort to confront our undemtanding of the chem-
intry of wastewaters dincharged into seawster with experi.
mental data on the concentrations of various metshs in
srdiments adjacent to a major nuifsll nyatem. ‘The firnt aec-
tion of thia report outlines some background information
on the Joint Water Pollution Control Project (JWPCP) of
the 1.om Angeler County Sanitation Diatrict chonen for this
study. In the second section, chemical equilibrium models
of sewage and sewnge-neawater miztures are employed to
exnmine the possible apeciation of trace metaln that are
dincharged ‘The Tate of metals deponited in the area adja-
cent to the outfalls in discussed in the third sectii n,

JWPCP Outfall System

The JWPCP outfsll ayatem in well snited for & study on
the fate of metallic poll (ot several

1. The quantities of wastewater are very large (~370
mgd) and they consist of both domestic and industrial sew-
age containing high metal concentrations, so that the ef-
fecta are most dramatic and easily measured. Table 1 gives
the average concentrations in the treated effluent of 1!
metals selected for thin study. These concentrationn are

pared to the in the Southern Califurnia
coasis] waters and the ration are indicative of poasible mag-
nitudes of effects. Chromium and lead are comparatively
the most concentrated metals in the sewage with ratios
Carvage/Coeawatnr 0 sbout 4000 and 6000, respectively. The
{ant three columna of ‘Table [ give masa emisaion rates for
the metals studied: JWPCP culfalls are major contributors
of metals to the Bight. For several metals they sccount for
moare than » quarter of the total input estimated as the sum
of wewers, rivers, rainfall, serial fallout, vessel dumping,
and various dincrete sources.

2. The JWPCP sowage treatment in fairly typical of
commonly used primary treatment techniques. The nedi-
mented aludge is digested anaerobically, centrifuged, and
the centrate is re-mixed with the primary effluent, contrib-
uting much of its particulate—and metal —load.

A The two main SWECE submarine outfalla —.a 90-in.
“Y" outfall and & 120-in. “dog leg"* outfall, bath discharg-
ing at & depth of 60 meters at the edge of the cuntinental
shell—have heen denigned for apecific hydraulic perfor-
mance; the rise of the plume as well an the dilution of sew-
age hy seawater have been especially well studied (7).

4. Monitoring programa of Lhe sewage componition have
bevrn carried out at the JWIPCE plant (2), and a atudy of
the metal concentrations in the nearhy nedimenta has heen

pleted (3) a0 thal an experimentsl data base in avail-

asnt addrewe, Department of Chemistry, Massachusetts In-
il Technotogy, Cambridge, Mas,
Adrenn, Depariment of Enviroamental Science and
ol uf Public Health, University of North Cara.
Lin, Chapel Hill, N

' Preaent address, W. M. Keck Labs

y. Californis Tnetil

of Technology., Panadena, Calif.
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" Equilibtium Models
Ta discusn the behavior of sewage upon dilution and oxi-
dation, it is first neceasary (o understand the redox level
and speciation of metals in the sewnge itsell. For this pur-

L] rh,rmirnl equilibriom model {4, 5) of the inorganic
wpecies in'sewage has heen used; to this basic inorganic
mirlel & net of representative organic ligands and an ad-
sarhing surface have heen added, and the effecta of bath on
metal speciation will he aeen.

"Fhe input to the inorganic model includes the analytica(
concentrations of trace metals found in arwage, the analyti-
eal cuncentrations of majur metals and figands, end the
measured pH of 7.7 (Table i, column 1). Because 1he redox
level {1n) in not an experimentally measured quantity, we
hnvr. olvllrmph-d to find a range of p¢ where the calculaied
partition of metaln hetween the particulate and soluble
phases matchen the experimentsally determined filtsratile/
nonfilternble fractionation. In the JWECP sewage, the ptis
prohably beat described an 8 function aof the bacterially me.
diated reduction of sulfate,

SO+ 8H* + Be” = §7- 4 4H,0

coupled with the oxidation of organic carbon. The sct ty
of 50,7~ in much greater than that of §2- and effectively
conatant: Thun, the free sulfide activity —hence the solubil-
ity of metal sulfiden-is a valuable indicator of the redox
level of aewage, [It could he argued here thal metals are
rendered inactuble hy precipitation with complex organic
matler; however, the paucity of data on such forma does
nat allow their inclusion in the model. In any cane, equilih-
rium hetween metals and sulfide—with the renulting pre.
cipitstion of very insoluble metal sulfid ght to he o
:(;in;nli spproximation for sewage which has been digested
_Trace metal speciation a» # function of the negative loga-
rithm of the total mulfide concentration in the sewage
{pTOTS?") in presented in Figure 1. It in shown that over
!hz range pTOTS?™ = 3.7-5.5, the aclivity of free sulfide
jon is controlled successively by the solubilities of iron,
zine, and copper aulfiden; accardingly the pa as computed
from the sulfate/sulfide equilibrium varies over three pls-
tesun at pe —4.0, ~147, and 294, (For future study it
should be noted that important analytical information
abaul gewage compemition in Kiven either by a precire mea-
sure of {he free sulfide concentration or by the reiative ana-
Ivtical concenteations of coppet, zine, iron, and sulfide.
Routine analvtical techniques that are now in use do nnt
really yield either.)

Experimental data (2, 3) show the majority of trace mel.
sl3 1a be in the nonfilterable fraction of u;uge. with the
exception of nickel, cobalt, and mangsnese found in ap-
proximalely equs) concentrations in the filterable and non-

ar
srots"
Figuse 1. Melat speciation in SawaQe va totl sulfide

st is similer o thal given for ng.d:noduhhhhl.nwuch
fo18! mithde i knposed and the pr la Caicuisted kom the 50,1757~ equilbrt.
um

filleralle fractions. ("Naonfilterahle”
fined as the solid retained by a 045
This in taken as an Appraximation of
matter.) In stlempting to match these
Figure 1, one finds the transition rang
and pe ~3.47 10 be in reanonable agree
sre in an insoluble aulfide (Zn, My, Ag,

ions, ue/l., ;timate

Mrwagt  Mawaler Tatio
Fe 9900 100 1000
Zn 2400 10.0 250
Cr 860 0.2 4000
Cu 560 30 200
Po 250 0.04 65000
Ni 240 6.0 40
Mn 130 20 70
Ca 30 0.1 300
Ag 20 03 70
Co 10 0.2 50
Hg 1 0.03 30

® Data ¥

tabu

Ants), ang 2erial Sanout ax

ing. «.
of SCCWR® data (..

Table I. Trace Metals in JWPCP Sewage Qutfall

in operat nslly dea
#M Miliipore filter.
the total suspended
data to e region it
e between pe —4.0
ment: Moat metals
Cu, ('d, Pb) or oxide

Wam emrision rates, T,

JWPCPC

5300
1300
460
300
140
130
70
16
1k
5
0.5

)
, veslel COating, ocaan dimp-
#ttiniated by < itical enamination

16 So. Calif. Bight

mece/
totst
Totad ratio
20,000 0©.27
2,400 0.54
700 066
1000 030
550 0.25
400 033
350 0.20
65 0.25
20 0.55
25 Q.20
10 0.05

ud trom SCCw
8!

Table 1. Equilibrium Mode's of JWPCP Sewage

~ Loy
toisd
Concn

Fe, 3.7

Cu, 5.0
Cd. 6.5
Pb, 6.0
2n. 45
Ag. 6.7
Hg, 8.3
Ni, 5.4

Co. 6.8

Mn, 5.6

inorganic
madel € %

Fe,0,(s). 100
Cr. 4.8 Ce{OH),[5), 97

Cr{OH),~. 3

Addition of
orgenica s b &

Fe,0,(s), 100
Cr(OH} (s}, 97

CH{OH),~, 3

CuS(s). 100 CuS(s). 100
Cas(s), 100 CdS(3). 100
PbS(s), 100 PbS(s), 100
2nS{s}, 100 ZnS(s), 99
Ag,S(s), 100 Ag,S(s). 100
HaS(s}, 100 HgS(s). 100
Ni5{s), 42 Ni5(s), 22
Nets, 2 Ni'*, 2
NI{CN),™-, 56  Ni(CN).™, 56

GLY, 10

GLU, 10
CoS(4), 97 CoS(y). 95
Co?, 2 Co™, 2

GLU, 2
Mn's, 50 Mn's, 50
MnHCO,*, 24  MnHCO,*, 24
MnS0,, 19 Mn50,, 19
MnCi*, 6 MnCI*, 6

1108 101 A4l et

15 10 the moael {2). pH = 7
4.5 pCO 54

7, pCar2.75, uMe ¥ 10,
2.3, pCH s an,

Addition of
sdiorbing
wrface o 5.0 %

Fe,0,(s), 100
Co(OH) (s}, 52
Cr{OH),~. 3
ADS, &5
CuS(s). 100
Cas{s). 100
Pb5(s). 100
Zn5(s). 99
Ag,S(s). 100
HyS(s). 100
Ni5(3), 14
Ni'* 2
NI{CN}, -, 56
GLY, 10

CaS(s), 93
Co', 2
GLu, 2
ADS, 2
Ma', 45
MnHCO,*, 21
Mn50,, 17
MnCi* 6
ADS, 9

1 » pr
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February 15,1978 (éé&ii§’i~’ x

Mr. Bruce Brott Minn

Minnesota Pollution Control Agency CONTk&OLLUTIOPi
AGEN.
/4

1935 W. County Road B2
Roseville, MN 55113

Subject: Metro WWTP Ash Disposal Project
Dear Mr. Brott:

Enclosed is the operational report form for the month of January.

Lagoons No. 1 and 2 have been completely excavated and no more ash

will be deposited on the landfill until our interim ash disposal
report is submitted to the Agency.

If there are any questions, please contact us.

Very truly yours,

e (B (T

Director of Engineering

BJH:WGM: bdw
Enclosure

cc: Roger Acton, MWCC/attachment
G. W. Lusher, MWCC/attachment
W. K. Johnson, MWCC/attachment

1010068



TO " MINNESOTA POLLUTION CONTROL AGENCY
K Division of Solid Waste
1935 West County Road B2
Roseville, MN 55113

OPERATIONAL REPORT

MONTH OF January , 1978

Facility Name Metropolitan Waste Control Commission

01451

Permit Number SW-189 Operator: Name

Address

Phone

I. SOLID WASTE

i
SOLID WASTE DEPOSITED #Vekicles Cubic Yds. Type1
Commercial vehicles
packers 10 cubic yds.
and over
Vehicles under 10 : 14 79,532 0

cubic yards

Private vehicles:
auto, pick-up and
trailers

lTOTALS

1Types: R-residential I-industrial C~commercial

A-azgricultural O-other (explzin, demolition debfis,
tires, trees, etc.)

0 = Incinerated Sewage Sludge Ash

MPCA-589

1010067



V. PROGRESS REPORT (status of construction and/or operation).

Excavation of ash ponds and disposal of material is 100% complete as of

01452

January 31, 1978

VI. OPERATIONAL PROBLEMS AND REMARKS

None
Signature
! 10’0063

MPCA-589 *



{-II.

IV.

- TOXIC AND HAZARDOU. AASTES | 01453

TYPE AMOUNT( #yds. or gal.) Vehicles Origin?

TOTALS

2Origin: Place of generation, be specific

B. If Toxic and Hazardous Wastes are received and transported away
from the site, give name of permitted facility at which they are
deposited:

RATE OF SITE UTILIZATION

A. 1. Area presently being filled (with respect to site plans).
Central and Southern areas

2. Amount of land used: 23 acres acres of sq. yds.’
3. Height of Lift: 2 to3 feet
B. Cover Material
1. Amount used 20,000 cubic yards
2.. Source and Type Surplus excavated earth material from

construction sites at Metropolitan Wastewater Treatment Plant

ANALYSIS OF GROUNDWATER MONITORING (as identified in plan).

MPCA-589 R | 1010065
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- 0
CONTROL Aesncg

Metropolitan Waste Control Commission

Hydrogeologic Investigation of <
Ash Disposal Site on the
St. Paul Landfill

—\ M
E, g.1:.'!.EILL December 1979

A JOINT VENTURE
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A JOINT VENTURE
December 5, 1979 T ' Reply to:
L10772.K0
James E. Schwing, P.E.
: - CH2M HILL _
Mr. Richard J. Dougherty 7851 Metro Parkway, #205
Chief Administrator Minneapolis, MN 55420

Metropolitan Waste Control Commission
350 Metro Square Building

7th and Robert Streets

St. Paul, Minnesota 55101

Dear Mr. Dougherty:
Subject: Hydrogeologic investigation of St. Paul landfill

Attached is our report of the hydrogeologic investigation of
the abandoned St. Paul landfill relative to use of this area
for disposal of ash produced at the Metropolitan Wastewater
Treatment Plant. ~

The study reported herein was duthorized by the Commission
in their letter to CED/CH2M HILL dated 28 September 1979.
This report discusses the effect on the ground water that
the previous ash disposal project caused at the St. Paul

i landfill in light of other influences on the ground water at
this site caused by previous landfilling practices and

, ‘ external influences on the landfill's ground water quality.

We appreciate the opportunity of providing this service to
the Commission and we will be available for any subsequent
qguastions you may have concerning this report.:

Very truly yours, BT Lt

/ .
James E. Schwing,
Project Manager -

j € h ,

h 1110199

i CONSULTING ENGINEERS DIVERSIFIED, INC./CH2M HILL, INC. PO. Box J, Osseo, Minnesota 55369 +(612) 425-218;
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Thereby certify that this plan, specifica-
tion, or report was prepared hy me or
under my direct supervision and that I
am a duly Registered Professional En-
gineer under the Laws of the State of
Minpesota.

Date //_,EZ,ZZZ_ REML%

01459
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SUMMARY AND CONCLUSIONS

This report presents results of a study to determine if
there was an adverse impact on the ground water quality
following the disposal of sludge incinerator ash by the
Metropolitan Waste Control Commission on the abandoned St.
Paul (Pigs Eye) Landfill.

The St. Paul Landfill was operated from about 1956 to 1971
and contains residential, commercial, and industrial wastes
and chemicals. In December 1977, through January 1978, the
Metropolitan Waste Control Commission (MWCC) applied 136,000
cubic yards of ash, two to four feet thick, over 31 acres of
the abandoned landfill. Up to six inches of topsoil was
then applied on top of the ash and seeded.

The landfill and ash disposal site is located on an alluvial
bar, with the ground water levels directly influenced by the
stage of the Mississippi River. Most of the ground water
beneath the study area enters as surface water from either
the Mississippi River or Battle Creek north of the ash
disposal site and exits as surface water into Pigs Eye Lake
and the Mississippi River to the south of the site. The
ground water gradients and flow rates across the ash dis-
posal site are very low and not constant.

Six months prior to the ash disposal, the MWCC began sampling
the ground water from a monitoring well network on the ash
disposal site. The water levels in these wells were measured
and ground water samples were taken and analyzed for various
parameters, such as heavy metals, pH, and alkalinity. It

was determined from ground water samples prior to the ash

disposal, that the ground water did not meet drinking water
standards.

The monitoring data indicates that some change did occur in
ground water quality (Table 6), but these changes also
occurred in water from a well that was up-gradient of the
ash disposal site, and also in a down-gradient well not
presently affected by leachate that has percolated through
the ash. This suggests that the indicated changes in ground
water quality are from a source other than the ash. A
detailed evaluation of the other possible sources or the
mechanisms was not made, but indications are that the
changes were due to a decrease in pH. This decrease in pH
could increase the solubility of certain metals already
contained in the landfill.

iii

1110197
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The magnitude of the apparent change in ground water quality
was small and is of reduced importance considering that the
ground water quality did not meet drinking water standards
prior to the ash disposal. Also, since the site is 200 feet
below areas where shallow ground water is used, and the
bedrock aquifer discharges into the Mississippi River flood-
plain, the ground water beneath the site is no threat to any
usable ground water supply in the Twin Cities area.

Results of this study indicate that ground water changes
have not been due to the overlayment of ash. Further over-
layment of ash would not have a deleterious effect on ground
water quality. For these reasons it is recommended that the
Commission proceed with the proposed project to dispose of
additional ash on the St. Paul Landfill.

iv
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INTRODUCTION

PURPOSE AND SCOPE

The purpose of the study reported herein was to determine if
there was an adverse impact on the ground water following
the disposal of sludge incinerator ash by the Metropolitan
Waste Control Commission (MWCC) on the abandoned Pigs Eye
Landfill. The ash was generated at the MWCC's Metro Plant
and disposed on this site during the winter of 1977-1978.
The MWCC proposes to dispose of additional ash from the
Metro Plant at this site. From the results of a monitoring
program of the past ash disposal project and available
information on the hydrogeology of the site, the technical
feasibility of the proposed project will be assessed.

The scope of this study was to determine if:

1. Leachate has migrated from the past disposed ash,
through the refuse and soil, to the ground water,
and was sampled by monitoring wells.

2. Ground water quality as it existed prior to depo-
sition of the ash was not adversely impacted by
the ash disposal.

This report will discuss the history of the ash disposal
site and a general overview of leachate production and
attenuation. Then the physical setting of the site, in-
cluding subsurface geology will be presented. Results of
the ground water monitoring program instituted by the MWCC
at the landfill will be analyzed to determine ground water

flow rates and if there are any apparent changes in ground
water quality.

Because of time limitations on this project, only informa-
tion that was readily available was used. Information for
this study was obtained from the MWCC, Minnesota Pollution
Control Agency (MPCA), U. S. Geological Survey, and the
Metropolitan Council.

HISTORY OF SITE

The ash disposal site is located on the abandoned St. Paul

(Pigs Eye) Landfill north of Pigs Eye Lake and adjacent to

the Metro Plant. This landfill was operated by the city of

St. Paul from about 1956 to 1971. Residential, commercial,

and industrial refuse was deposited in the landfill. Indus- e
trial chemicals in liquid and containerized drums were also

put into the landfill (Ref. 1). Up to two lifts of refuse,

each being six feet deep, were deposited over an area of

apout 80 acres. An estimated 8.23 million cubic yards of

rafuse are contained in the landfill (Ref. 2).

1110191
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In November 1977, a permit was issued by the MPCA to the
MWCC allowing 150,000 cubic yards of sludge incinerator ash
to be spread over the abandoned landfill. A copy of this
permit is contained in Appendix A of this report.

Starting in December 1977, and finishing in January 1978,
sludge incinerator ash from two ash lagoons east of the
Metro Plant was spread over about 31 acres of the landfill.
The depth of the ash varies from two to four feet, with
approximately 136,000 cubic yards of ash applied. Following
the ash disposal, six inches of topsoil were applied on top
of the ash and then seeded with grass.

GENERAL THEORY OF LEACHATE PRODUCTION AND ATTENUATION

The following is a general overview of leachate production
and how its strength is attenuated as it passes through the
soil and is mixed with the ground water.

Leachate is water that has come into contact with solid
waste in a landfill and has been contaminated with elements
or compounds extracted from materials in the landfill. The
primary source of water for leachate production is rain that
infiltrates into the soil. However, if the landfill is
below the water table, ground water can also be a major
contributor to leachate production.

The quantity of leachate generated by infiltration is
dependent on the water balance for the site. This includes
precipitation, surface runoff, evapotranspiration, and the
field capacity of the landfill. The field capacity of a
landfill is the moisture content at which gravity drainage
of water will occur. The field capacity must be reached
prior to the generation of leachate. The Pigs Eye Landfill,
due to its age and because it is partly below ground water,
probably attained field capacity many years ago. Water
balance methods are described in a number of sources, but
generally, 40 to 50 percent of the annual precipitation
enters a sanitary landfill and results in leachate (Refs. 3
and 4).

Leachate quality is dependent on many interacting factors:

. Composition of the solid waste
. Age of the landfill
n Water content of the landfill
- Thickness and compaction of the solid waste
n Type of surface cover over the landfill
1110190
2
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The type of waste in a landfill is generally the most
important factor determining leachate quality. This is
especially important when considering that the Pigs Eye
Landfill contains industrial wastes and chemicals.

The age of a landfill is also important, because the con-
centration of constituents in leachate generally decreases
with time (Ref. 5). Attenuation, or the reduction of
leachate strength, as it flows through the soil can be from
physical/chemical changes resulting from contact with soil,
biological changes from microorganisms, and dilution within
the ground water. Physical/chemical changes include:
chemical precipitation, ion exchange, adsorption, oxidation-
reduction, and chelation.

Biological changes occur from soil microorganisms utilizing
organic compounds in the leachate. This biological activity
reduces the concentration of organic compounds, but can also
increase the solubility of metals by creating a reducing
environment (anaerobic) and producing organic acids or

carbon dioxide resulting in lowering the pH. It is generally
felt that the large amount of carbon dioxide that is generated
in a landfill combines with leachate to form a weak acid.
This increases the leachate's ability to dissolve chemicals
from the solid waste. The addition of lime on a landfill

can be used to keep the pH high enough to minimize the
mobility of metals. The ash that was deposited on the
landfill contained a large percentage of lime, due to condi-
tioning of the sludge with lime prior to dewatering. There-
fore, it was felt that the addition of the ash could increase
the pH of the leachate, thereby reducing the mobility of
metals.

Upon entering the ground water, leachate strength is reduced
by diffusion and dispersion. Diffusion is due to the
concentration difference between leachate and ground water.
Dispersion occurs as a result of physical mixing from flow
around pores and fractures in the subsurface aquifer.

3 1110189



|

= m N PP Py P

01469

PHYSICAL SETTING

The ash disposal site overlies a portion of the abandoned
Pigs Eye Landfill. The site is located on an alluvial bar
on the east side of the Mississippi River floodplain, 5 to
15 feet above the river and about 200 feet below the general
land surface outside the floodplain. Figure 1 shows the
general study area location. Except for Pigs Eye Lake to
the south, the area is surrounded by industrial facilities.
These include a large railroad yard to the east and north,
petroleum and industrial molasses storage and loading faci-
lities to the northwest and west, and the Metropolitan
Wastewater Treatment Plant to the west.

It was noted during a site inspection on October 12, 1979,
that the entire area is relatively flat, covered with vege-
tation, and harbors considerable wildlife. The o0ld landfill
is clearly evident where the previous ash disposal project
did not cover the landfill.

GEOLOGY

The alluvial bar that the landfill is on has been submerged
several times in the past, being located in a floodplain.
Test borings by the Soil Exploration Company (SEC) indicate
that the area has alternated between alluvial bar and marsh
at least four times (Ref. 6). The application of solid '
waste, and later ash, has elevated and stabilized the area
somewhat. In addition, the area has been flooded period-
ically during high runoff periods, and this will probably
reoccur in the future; however, flood control dikes and the
increased elevation should decrease the frequency.

Soil Exploration Company's test borings indicate that sub-
surface conditions vary greatly beneath the site. Lenses
and layers of sand, silt, clay, muck, and peat interfinger
to bedrock, which is limestone of the Prairie du Chien
Group. Depth to bedrock ranges from about 20 to just over
100 feet across the site. An old bedrock river channel runs
from the north to the south through the area. Figures 2 and
3 are east-west (A-A') and north-south (B-B') cross sections
of the general site area shown in Figure 1.

The U.S. Geological Survey topographic map of the area shows

“that prior to 1967, Battle Creek flowed diagonally across

the site from northwest to southeast (Figure 1). The creek
was rerouted along the west side of the ash disposal site
between 1967 and 1972, as shown in Figure 4. Figure 4 shows
some physical features and test boring locations at the ash
disposal site. A cross-section (C-C') from Figure 4 was
prepared from the test borings by the SEC and is presented
in Figure 5. This figure shows the variability of the
substrata. :
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'MONITORING WELLS

Prior to the ash disposal, the SEC installed numerous
monitoring wells in the southern half of the landfill site
during investigations for a proposed coal handling facility.
Some of these wells were used by the MWCC for their moni-
toring program. In 1977, the SEC installed three more
piezometers in the northern half of the ash disposal site
for the MWCC. Currently, the MWCC monitors ground water
levels and quality from four wells in the ash disposal site.
In addition, some historical ground water levels and guality
data were available from four additional wells. The loca-
tions of these eight monitoring wells are shown in Figure 4,
with Table B-1 in Appendix B presenting the known construc-
tion details for each well. Figure 6 shows a cross section
of these monitoring wells.

Over the years, as new wells were added to the MWCC moni-
toring system, and others destroyed, the wells were renum-
bered several times, often with overlapping numbers. To end
the duplication of numbers, the entire well network was
renumbered. Table B-2 in Appendix B shows the new numbers
as well as the previously used numbers for correlation.
MPCA's six digit well number should be retained on ground
water level and gquality data reports submitted to that
agency.
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GROUND WATER MOVEMENT AND QUALITY

PIEZOMETRIC SURFACE

The landfill area is completely surrounded by bodies of
surface water. Ground water levels are directly influenced
by changes in the stage of these adjacent bodies. The
Mississippi River is the dominant factor controlling water
levels of both the surface and ground water at the site.
Since the Mississippi River flows south, the overall move-
ment of ground water beneath the site is also to the south.
On a smaller scale, however, the orientation and permea-
bility of the underlying sediments causes considerable
variance from this general southward flow.

Figures B-1 and B-2 in Appendix B are a series of contour
maps of the ground water table beneath the site prepared
from monthly ground water level data collected by the MWCC
since March 1979. The October 1979 measurements were taken
by CED/CH2M HILL during an inspection of the site. The
ground water configuration most commonly found during the
monitoring program is presented in Figure 7. These ground
water contours are generally accurate to show the direction
of ground water movement and the slope of the ground water
table. The hydrogeologic regime is very complicated when
the subsurface materials are laterally and vertically mixed.
Several more wells, a few surface water staff gauges, more
geologic data, and a longer period of water level records
are needed for a more precise picture of the water table in
this area. However, the present information is sufficient
to generally predict the fate of the ground water in the
landfill, considering its intended use and past landfilling
practices.

Examination of Figures B-1, B-2, and 7 reveals several
interesting phenomena. There is an apparent zone of higher
permeability extending from the northwest (well 101) to the
southeast (well 104). This orientation corresponds with the
old channel of Battle Creek and is more than likely directly
related to it. As the stage in Battle Creek rises, ground
water levels in this more permeable zone respond faster than
those outside the zone and a ground water divide develops.
The divide extending from well 101 to 104 splits the ash
disposal area in two. Ground water to the south of the
divide flows to the south and southwest while north of the
divide it flows north and northeast. This ground water
configuration was the most common found and is shown in
Figure 7. On two occasions, the ground water flows uni-
formly south and southwest across the ash disposal area.
This probably corresponds to a period of continued high
surface water stages when the ground water is at equilibrium
with the regional flow pattern established by the Mississippi
River.

1110180
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The October 12, 1979 water table contours in Figure B-2 show
the effects of about a 2 foot rise in the stage of Battle
Creek in the vicinity of wells 106 and 108. This was due to
the effect of a beaver dam on the water level in Battle
reek.

GROUND WATER GRADIENTS AND FLOW RATES

Ground water gradients are generally very low across the
entire ash disposal site. The dominant factor controlling
gradients and flow directions appears to be the stage of
Battle Creek as transmitted through the old Battle Creek
stream channel. Ground water generally moves into the site
near well 101 and disperses to the north-east, south-east,
and south towards wells 102, 104, and 106, respectively.
There are occasional variations to this pattern, but over
the period of record, this is the predominant flow regime.

_ Examination of Figures B-1, B-2, and 7 reveal the following

: general conclusions regarding flow directions:

= Ground water gradients across the ash disposal
site are very low and not constant.

ey

u Well 101 is usually up-gradient of the other wells
and is outside of the ash disposal site.

L

= Well 102 is outside the ash disposal site and is
usually down-gradient from the north-west corner
of the ash disposal site and well 101.

r——

= Well 104 is in the ash disposal site and is almost
always down-gradient from the bulk of the ash site
and well 101.

u Well 106 is outside the ash disposal site and is
consistently down-gradient of ash site and the
other wells.

Flow rates and travel times between wells and from the ash
disposal area to the wells can be calculated by using
gradients from Figures B-1, B-2, and 7, and estimated per-
meabilities, as presented in Table 1. An estimated per-
meability of 1000 gal/day/sq ft was used in preparing

Table 1. This value was based on the permeability of clean
sand and gravel (Ref. 14) that could exist in the old Battle
Creek channel, and the estimated permeability of the refuse
in the landfill.

The times shown in Table 1 reflect minimum travel times and
do not take into account the observed changing of the
gradients and flow directions over time. However, these
factors would be very difficult to account for in deter-
mining travel times. The following general conclusions can
be made from Table 1 regarding migration of leachate from
the ash to the monitoring wells during the time period since
the ash was deposited.

1110178
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Tabie 1
ESTIMATED GROUND WATER TRAVEL TIMES

WATER LBVEL GRADIENT®  VELOCITY® BETWEENPOINTS BETWEENPOINTS®
SAMPLE FROM TO (F/f1) (ft/day) (ft) (days)
3/79 101 102 0.0032 0.42 630 1500
101 104 0.0011 0.15 1660 11000
EOA? 102 0.0032 0.42 220 525
104 106 0.0059 0.79 740 940
_' EOA® 106 0.0052 0.70 480 690
i 4/79 104 106 0.0022 0.29 740 2600
Z 5/79 101 102 0.0033 0.44 630 1430
101 104 0.0011 0.15 1660 11000
[ EOA® 102 0.0033 0.44 200 455
EoA® 106 0.0021 0.28 400 1430
[ 7/79 EOA® 106 0.0027 0.36 400 1100
8/79 101 102 0.0044 0.59 630 1070
(' 101 104 0.0011 0.15 1660 11000
' EOAY 102 0.0046 0.62 200 324
[ 104 106 0.0032 0.42 740 1760
EOA® 106 0.0032 0.42 500 1190
[ 9/79 101 102 0.0045 061 630 1030
101 104 0.0016 0.21 1660 7900
{ EOA® 102 0.0060 085 200 236
EOA® 106 0.0022 0.29 400 1375
{ Z using.water level c_ontours (figs B-1, B-2, and 7) and distance between points.
velocity = permeability x gradient; assumed permeability of 1000 gal/day/sq ft.
[ ; travgl time = Fiistance between points + velocity.
edge of ash disposal area.
[
P
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n Well 102 is probably close enough to the edge of
the ash disposal site so that leachate that has
percolated through the ash has been sampled.
However, only a small portion of the ash disposal
site would impact leachate flowing to this well.

N Well 104 is probably exposed to leachate from the
ash, being located in the ash disposal site. The
portion of the ash site that would contribute
leachate flowing to this well extends approxi-
mately 100 feet to the northwest.

u Well 106 is consistently down-gradient of the ash
disposal site, but due to the low flow rates, the
ground water that has been sampled from this well
has probably not been in contact with the ash.

It should also be noted that most of the ground water
beneath the study area enters as surface water from either
the Mississippi River or Battle Creek at the north and exits
as surface water into Pigs Eye Lake and the Mississippi
River to the south. Therefore, the ground water at the site
is little more than very slow moving river water. This
factor, combined with the possibility that the whole area is
periodically inundated by flooding, suggests that most of
the impact from the ash disposal and the old landfill will
be on surface water quality in Pigs Eye Lake and the Mis-
sissippi River.

GROUND WATER QUALITY

This section will present and discuss the results from the
ground water guality monitoring program conducted by the
MWCC. In addition, the chemical and leaching character-
istics of the ash that were deposited on the landfill will
be presented.

Sludge Incinerator Ash Characteristics

The sludge incinerator ash that was applied to the landfill
came from two ash ponds located east of the Metropolitan
Wastewater Treatment Plant. This ash originated from the
incineration of dewatered municipal wastewater sludge. The
ash was sluiced to the settling ponds, with the supernatant
from the ponds returned to the treatment plant.

Chemical characteristics of the sludge incinerator ash that
was deposited on the landfill site are shown in Table 2.
The ash has a high pH due to conditioning of the sludge with
lime and ferric chloride prior to dewatering. This also
increases the calcium and iron concentrations in the ash.

A leachate test was run by the MWCC on the ash in the ponds
on June 8, 1977. The test was performed using a leachate
test prescribed by the MPCA, but which has since been re- .
placed by a new standard leachate test.

1110176
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Table 2

Qlags

CHEMICAL CHARACTERISTICS OF METRO PLANT
SLUDGE INCINERATOR ASH

Parameter Concentration
October 1977 ® November 1977°®
(mg/ kg) (mg/ kg)
Ag — 77
Al —_ 29,700
Ba — 166
Ca — 242,000
Cd 47 50
Co — 20
Totai Cr 2,824 1,180
Cu 2,170 1,820
Fe — 15,100
Hg 0.11 Negligible
Mg — 12,600
Mn — 233
Ni 533 96
Pb 571 60
Zn 2,548 1,070
pH —_— 10.75

a Grab sample of ash collected and
agnalyzed by the MWCC.

b Grab sample from ash iagoon
collected and analyzed by CH2M HILL.
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The test consisted of filling two glass columns with 100
grams of ash. Distilled water was passed through one column
and a one percent nitric acid solution through the other
column at rates of one milliliter (ml) per minute. A total
of 800 ml was allowed to pass through the columns with the
first and the last 200 ml collected and analyzed. Results
of this test are presented in Table 3, along with the Minne-
sota Department of Health (MnDOH) drinking water standards.

Using nitric acid as an elutant gives the maximum metals
concentration expected to leach from the ash due to the
solubilization of metals at low pH. However, because the
ash was to be placed on top of the old landfill and would
not be exposed to leachate with a low pH, the MPCA used the
distilled water results to analyze potential contamination
by the ash.

Extrapolation of leachate test results to the expected
leachate from a landfill is difficult. There are a multi-
plicity of factors affecting a waste's leaching character-
istics, both in the test and the landfill. The MPCA anal-
yzed the ash leachate test by comparing the distilled water
elutant results to the MnDOH Class A drinking water stan-
dards. Since a standard leachate test does not account for
changes in leachate quality from passage through the soil or
dilution with ground water, the leachate results can be
reduced by a factor of ten. This was the approach used by
the MPCA in analyzing the results from the leachate test
(Ref. 7).

Results from the ash leachate test were submitted to the
MPCA for review. The MPCA stated that the test results
indicated that metals in the ash were relatively insoluble
and should not migrate from the deposited ash (Ref. 8).
However, the MPCA did express concern over the concentration
of chromium in the leachate test, because 80 to 90 percent
was in the toxic hexavalent form. It was determined,
although, that under the prevailing conditions at the ash
disposal site, that hexavalent chromium would be reduced to
the less toxic trivalent chromium (Ref. 9).

Another way to evaluate the potential leachate, from the ash
is to examine the metal concentration in the ash pond super-
natant. Table 4 presents the average concentration of
metals in the ash pond supernatant for 1976. Comparing this
table with the drinking water standards in Table 3, it can
be seen that allowing for attenuation and dilution in the
scil, the ash should probably pose no serious threat to the
ground water quality.

Ground Water Quality Results and Discussion

Ground water quality monitoring was initiated in June 1977,
six months prior to the ash disposal. There was a total of
eight wells that were sampled, as previously described and

18 1110174
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Parameter _Water Elutant
First 200 mi Last 200 mi

(mg/ 1) © (mg/1)

Cd 0.01 0.01
Total Cr 6.30 1.05
Cu 0.85 0.05

Mg 0.6° 02°

Ni 0.09 0.05

Pb 0.06 0.05

Zn 0.03 0.02

pH 9.45 10.85

a Class A Standards.

Table 3

ASH LEACHATE TEST RESULTS

b Standard for Cr (Vi) is 0.05 mg/I.

¢ Concentration in ppb.

d Standard for Surface Water Quality.

Source: MWCC; average of results from
tests on 6/3, 6/16, and 6/29/77.

Acid Elutant
First 200 ml Last 200 ml
(mg/ 1) (mg/ 1)
0.05 0.10
3.90 4.05
0.71 2.20
0.8° 0.2°
0.34 0.91
0.54 1.16
0.06 2.82

01484

 MnDOH
Drinking
Water

Standards®
(mg/l)

0.01

0.05

6.5-8.5°
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CHEMICAL CHARACTERISTICS OF ASH POND SUPERNATANT

Parameter

Cd

CN

Total Cr
Cu

Hg

Pb

Zn

_PH

Value
(mg/ 1)
<0.02
0.056
0.57
0.11
<0.001
<0.10
0.11
8.3

Source: MWCC; average of monthiy samples for 1976.

01485
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shown in Figure 4. Ground water monitoring results for
these eight wells are contained in Tables B-4 through B-8 in
Appendix B. The ground water analyses were performed in the
MWCC Central Laboratory using the U.S. EPA Manual of Methods
for Chemical Analysis of Water and Wastes (Ref. 12).

Data on the average ground water quality under the abandoned
landfill prior to the ash disposal is presented in Table 5.
Comparison of this quality with the MnDOH and U.S. EPA
drinking water standards, also contained in Table 5, shows
that the ground water will probably not meet drinking water
standards without prior treatment.

The ground water quality is very close to the limitations
for most of the metals, such as cadmium, chromium, and lead.
Values for iron and ammonia exceed the standards or recom-
mendations. In addition, the ground water contains a high
concentration of organic compounds, as evidenced by the
large chemical oxygen demand (COD). There are no set
standards for COD or BOD; but the ground water could contain
certain organic chemicals, such as chlorinated hydrocarbons,
which do have standards under the National Interim Primary
Drinking Water Regulations (Ref. 10).

Results of the ground water monitoring program to date, for
wells 101, 102, 104, and 106 are presented in Figures 8
through 23. A summary of apparent changes in ground water
quality that were indicated in the monitoring program are
given in Table 6. As previously discussed in the section on
ground water movement, well 101 is usually located up-
gradient of the ash disposal site and is outside of the ash
disposal area. Therefore, the ash deposition should not
have an impact on the ground water in the region of this
well.

Well 102 was found to be located down-gradient for most of
the sampling, but is also located outside of the ash dis-
posal site. However, given the ground water flow rate, this
monitoring well is probably sampling leachate that has been
in contact with the ash.

Kell 104 is situated below the ash disposal site with ground
water samples taken near the top of the water table. As

previously mentioned, this well is probably sampling leachate

that has percolated through the ash up to 100 feet up-
gradient of the well.

Well 106 was found to be consistently down-gradient of the
ash disposal site but due to the low ground water flow
rates, it is unlikely that leachate collected from this well
has been in contact with the ash.

P

"~ -
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Table 5
AVERAGE GROUNDWATER CHARACTERISTICS PRIOR TO ASH DISPOSAL

Parameter Value MnDOH
(mg/ 1) Drinking Water
Standards®
(mg/h)

Cd : 0.02 0.01

Cn 0.009 0.01
Cr 0.05 —
Cu .0.02 1.0
Fe 0.33 03
Hg® 0.5 —

Mn 0.67 0.05
Ni 0.07 —

Pb 0.05 0.05
Zn 0.13 5

pH 7.7 6.5-8.5

COD 267 —
BOD 16 —
ALKALINITY 1338 —
TKN 135 —
NHa—N 132 —
NOs—N 0.75 10

a Concentration in ppb.
b Class A Standards.

Source: MWCC; average results from sampling
on 6/16/77 and 6/28/77 at welis 104 through 108.
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PARAMETER

Cd

TOTAL Cr

Cr (v

Cu

Hg

Pb

Zn

ALKALINITY

pH

TABLE 6
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APPARENT GROUND WATER QUALITY CHANGES FOLLOWING ASH DISPOSAL

WELL 101

NO APPARENT
CHANGE

NO APPARENT
CHANGE

NO APPARENT
CHANGE

VARIES SLIGHTLY,
BUT BELOW
DRINKING WATER
STANDARD (1.0 mg/1)®

VARIABLE INCREASE
AND DECREASE,

BUT BELOW
RECOMMENDED
DRINKING WATER
STANDARD (2.0 mg/i}®

SLIGHT INCREASE

AND THEN DECREASES;
NO DRINKING

WATER STANDARD

AT DRINKING

WATER STANDARD
INITIALLY (0.05 mg/1};?
INCREASES, BUT
THEN DECREASES

INCREASES. BUT
LEVELS OFF
BELOW DRINKING
VWATER STANDARD
i5 mg/h)?

iNCREASES, BUT
THEN STARTS TO
DECREASE

VARIABLE, BUT
CECREASES FROM
ASOUT 80TO

3

WELL 102

NO APPARENT
CHANGE

NO APPARENT
CHANGE

NO APPARENT
CHANGE

NO APPARENT
CHANGE

INCREASES FOR

TWO SAMPLES,

BUT THEN DECREASES
BELOW RECOMMENDED
DRINKING WATER b
STANDARD (2.0 mg/})

NO APPARENT
CHANGE

SLIGHT
VARIABILITY

VARIABLE,

BUT INCREASES
SLIGHTLY TO

A LEVEL
BELOW 0.2 mg/I

INCREASES. BUT
THEN STARTS
TO DECREASE

DECREASE FROM
ABOUT 80TO
69

% MnDOH Class A Drinking Water Standards.
® Water Quality Standards for Drinking Water (Ref. 13).

WELL 104

NO APPARENT
CHANGE

NO APPARENT
CHANGE

NO APPARENT
CHANGE

NO APPARENT
CHANGE

VARIABLE, BUT
GENERALLY BELOW
RECOMMENDED
DRINKING WATER
STANDARD (2.0 mg/1)®

NO APPARENT
CHANGE

AT DRINKING
WATER STANDARD
INITIALLY (0.05 mg/1)?
AND VARIES
PERIODICALLY
ABOVE THIS

LEVEL

INCREASES TO

A LEVEL OF
ABOUT 0.5 mg/!,
WHICH 1S

BELOW DRINKING

-WATER STANDARD

(5mg/1)®

INCREASES, BUT
THEN STARTS
TO DECREASE

DECREASE
FROM ABOUT
777067

WELL 106

NO APPARENT
CHANGE

NO APPARENT
CHANGE

NO APPARENT
CHANGE

NO APPARENT
CHANGE

VARIABLE. BUT

BELOW RECOMMENDED
DRINKING WATER b
STANDARD (2.0 mg/l)

NO APPARENT
CHANGE

AT DRINKING WATER
STANDARD INITIALLY
(0.05 mg/I}® AND
VARIES PERIODICALLY
ABOVE THIS

LEVEL ’

INCREASES TO
A LEVEL OF
ABOUT 7 mg/i

INCREASES
TO A CONSTANT
LEVEL

DECREASE FROM
ABOUT 7.7
TO 67

1110163
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The movement of any possible contaminants in the leachate is
dependent on the rate of ground water movement and also on
the interaction of contaminants with material the ground
water moves through, such as soil and refuse. Therefore,
the fastest rate contaminants can move is the rate of ground
water movement, but due to physical/chemical or oxidation-
reduction reactions, the rate is normally less than the rate
of ground water movement.

As shown in Figures 8 through 23 and stated in Table 6,

there is no apparent change in the concentrations of cadmium,
total chromium, and chromium (VI) in the water from wells
101, 102, 104, and 106. The concentration of copper in the
water from these wells does not appear to change, except in
well 101. The copper concentration rises slightly, but is "
still below the drinking water standard of 1.0 mg/l.

The mercury concentration varies in the water from the four
wells, but is generally below the recommended drinking water
standard of 2.0 parts per billion. Water from well 101,
which is up-gradient of the ash disposal site, shows the
only apparent change in nickel concentration. However,
there is no drinking water standard for nickel.

The lead concentration in the ground water is at the drinking
water standard prior to ash disposal and varies above this
level after the ash disposal in all four wells. It must be
noted that this increase in lead concentration occurs in
well 101, which is up-gradient of the ash disposal site and
well 106, where leachate from the ash should not have
migrated to this well within the time period since the ash
disposal. This apparent change in the water quality from
the four wells also occurs with the zinc concentration.
Water from wells 101 and 106, neither of which should be
affected by the ash, show greater increases in zinc concen-
trations than does water from wells 102 and 104.

Assuming that the monitoring well's samples were represen-
tative of the ground water and the wells were properly

placed in the leachate plume from the ash, the increase in

the concentrations of metals in wells 101 and ,106 suggests
that the apparent ground water quality changes could be from

a different source than the ash. Given the complex nature

of the soil and landfill system and the interacting factors,
it would be difficult to determine what is the exact mechanism
and cause of the indicated ground water quality changes, but

a few possibilities will be briefly discussed.

Increased solubility of metals could be the result of lowering
the pH, reducing conditions, or increasing the concentration
of the other competing metals. Soil generally reduces the
solubility of most metals by reaction with solid soil surfaces,
such as clays, sesquioxides (Fe and Al hydroxides), carbonates,
sulfates, and organic matter. Other mechanisms include

cation exchange, precipitation, and chelation.

11101¢
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The ground water monitoring data shows that the pH of the
ground water is gradually decreasing. The lowering of pH
could result in the increase in the solubility of certain
metal species that were already contained in the landfill.
Taking into account only the effect of the hydroxide species
on the solubility of certain divalent metals, lowering the
PH by one unit could increase the solubility of metals, such
as zinc, by a factor of 100. However, the actual change in
solubility would be different due to complex ion formation,
competing reactions, adsorption, etc., and would be dif-
ficult to predict, given the complex nature of the landfill
system.

The decrease in pH appears to occur in well 101 before the
other wells. Since well 101 is up-gradient of the ash
disposal site and is highly influenced by water in Battle
Creek, suggests that acidity could be flowing into the ash
area and due to another source than the ash. Surface water
from Battle Creek generally moves into the ground water
along the o0ld stream bed channel near well 101 and disperses
to the north-east, south-east, and south towards wells 102,
104, and 106. This water would be from surface runoff from
areas north of the landfill, such as the railroad yard.

This surface runoff could contain acidic materials or various
metals that were measured in the ground water.

The decrease in pH could also be the result of increased
biological activity in the landfill due to fluctuating
ground water levels. It should be noted that the ash has a
high lime content, which would increase the pH of leachate
percolating through the ash.

The pH of the distilled water that was passed through the
ash in the leachate test described earlier, was raised to
10.85 (Table 3). The addition of the ash to the top of the
landfill should, therefore, have reduced the mobility of
metals originating from the landfill. This could be a
possible explanation for the lower apparent changes in zinc
concentrations in water from wells 102 and 104, compared to
wells 101 or 106. However, the pH in all four wells appears
to decrease about the same extent,.

Another possible source of the indicated ground water quality
change is fluctuating ground water levels resulting in
oxidation-reduction reactions that could increase the mobility
of various metals. Also, since the abandoned landfill
contains industrial wastes, chemicals could be originating
from this source.

In summary, the increase in certain metals concentrations in
wells that should not have been impacted by the ash (wells
101 and 106), suggests that the indicated water quality
changes could be due to a source other than the ash. 1In
addition, the magnitude of the apparent change in ground
water quality is probably of reduced importance considering

31 | 1110161 .
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that the ground water quality did not meet drinking water
standards prior to ash disposal. The mercury and zinc
concentrations in water from the wells appear to increase,
but generally stay below even the recommended drinking water
standards. Given that mercury is measured in the part per
billion range, it is also possible that the variation in
mercury concentration is due to analytical variations.

1110160
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"";\ Minnesota Pollution Control Agency

PERMIT FOR METROPOLITAN WASTE CONTROL
COMMISSION ASH DISPOSAL SITE

Pursuant to authorization by the Minnesota Pollution Control
Agency, and, as applicable, in accordance with the provisions
of Minnesota Statutes, including Chapters 115 and 116 and 473,
Agency Regulations SW 1-12 and Agency Rules MPCA 1-13, plans
are approved and a permit is hereby granted to the Metropolitan
Waste Control Commission for disposal of 150,000 yds3 of ash
from MWCC Metro Wastewater Treatment Plant ash lagoons. The
disposal site is located on 39 acres of the Nk of Section 10,
T28N, R22W, Ramsey County, City of St. Paul.

The disposal site is described in an application dated
September 26, 1977, with plans, specifications, and additional
materials received through November 21, 1977, all prepared
under the direction of C.R. Payne, P.E., St. Paul, Minnesota.
This permit also provides for a monitoring system consisting
of five wells located upstream, downstream, and within the
disposal site.

SPECIAL CONDITIONS

1. This permit authorizes the disposal of 150,000 yds3 of
incinerated sewage sludge ash only. No other material(s)
may be disposed at the site.

2. All possible control measures must be implemented to prevent
erosion of ash and soil from the site during and after
filling.

3. Prior to disposal of ash, all proposed groundwater monitoring
wells must be properly installed and sampled. All wells
shall be sampled once per month for two months for background
data. Wells must then be monitored on a guarterly basis.

In addition to measurement of static water levels, samples
shall be collected from all monitoring wells and analyzed
for pH, alkalinity, mercury, lead, copper, zinc, nickel,

cadmium, ammonia, total chromium, and hexavalent chromium.

1935 West County Road B2, Roseville, Minnesota 55113
Regional Offices - Duluth / Brainerd / Fergus Falls / Marshall / Rochester / Roseville

Equal Opportunity Employer 1 1 l 0 1 56
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4. The Metropolitan Waste Control Commission must submit a report,
on or before September 1, 1978, analyzing alternative uses and
Iinterim methods for disposal of aEH_EEEE%IEIS for the period to
December 31, 1981. The environmental impacts of any alterpative
uses and disposal methods must be adequately addressed in_the
report.

GENERAL CONDITIONS

1. This permit shall not release the permittee from any liability
or obligation imposed by Minnesota Statutes or local ordinances and
shall remain in force subject to all conditions and limitations now
or hereafter imposed by law. This permit shall be permissive only
and shall not be construed as estopping or limiting any claims
against the permittee, its agents, contractors or assigns, nor as
estopping or limiting any legal claims of the State against the
permittee, its agents, contractors or assigns for damage to State
property, or for any violation of the terms of this permit.

2. The use of the disposal site shall be in accord with and limited
to the disposal of ash material described in the plans and permit
application and associated material on file with the Agency.

3. The disposal site shall be operated at all times in accordance
with the provisions of this permit and any applicable statute, rule,
regulation, standard, or order.

4. No major alteration or addition to the disposal site that would
materially alter the method or effect of disposal shall be made
without the written consent of the Agency.

5. This permit may not be assigned or transferred by the holder with-
out the approval of the Agency. The Agency may, in its discretion,
hold a hearing on any request to assign or transfer the permit.

6. The permit holder shall allow the Agency or any authorized employee
or agent of the Agency to enter upon any property, public or private
for the purposes of examining and copying records, conducting inspec-
tions, surveys, investigations, monitoring, sampling and otherwise
obtaining necessary information pertaining to the construction,
operation and environmental effect of the disposal facility, control
equipment and control materials. ‘

7. This permit shall not prevent the future adoption by the Agency of
any rule, regulation, standard or order more stringent than, those now
in existence or prevent the enforcement of such rule, regulation,

sta rd or order against the permit holder.

: : - :‘) A ’/).'
5*7(/11/” "<7/QJ(:y ,.<__—~

rott, P.E., Acting Chief Robert A. Silvagni
Permits Section Director
Division of Solid Waste Division Division of Solid Waste

Permit No. SW-189
Dated: November 22, 1977

1110135



DIVISION OF SOLID WASTE 01503
MINNESOTA POLLUTION CONTROL AGENCY

PERMIT FOR CONSTRUCTION AND OPERATION

OF A
~SOLID WASTE DISPOSAL SYSTEM HAS BEEN ISSUED

” ISSUED TO

i

METROPOLITAN WASTE CONTROL COMMISSION
Name of Municipality, Corporation, Company, Person or Institution

[ 4

| Permit No. _sw-189

. |

r

SUBJECT TO CONTINUED
CONFORMANCE WITH THE MINNESOTA POLLUTION

CONTROL AGENCY'S SOLID WASTE DISPOSAL REGULATIONS
: -~
By ,\?/4(-\9&
Direttor/Division Svlid}Wos e
By &Sf/opm’@

Chief, Sec?ion\of Stondards, Surveys ond Plon Review

Date November 22, 1977

1110154
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APPENDIX B

GROUND WATER MONITORING WELL CONSTRUCTLON
AND RESULTS
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WELL
NO.

101

102
104

106
107
108

DATE

INSTALLED

11/30/77

11/30/77
10/25/73

10/73
10/73
10/25/73

¢STO0TTIT

TOTAL
(FT)

24.0

200
44

59.7

REPORTED DEPTH BELOW

TABLE B-1

MONITORING WELL CONSTRUCTION DETAILS

MEASURED TOP OF

LAND SURFACE TOTAL  CASING
CASING FINISH DEPTH  (M.S.L)
(FT) (FT) 10/12/79
(FT)
217-2" PVC 3' PVC SCREEN 23.1 705.80
17-2" PVC 3’ PVC SCREEN 19.1 706.76
15'-2" PVC OPEN HOLE 137 703.36
— — 19.0 702.52
— — 19.2 701.52
21'-2" PVC OPEN HOLE 19.0 704.21

GRADE
ELEVATION
(M.S.L.)

702.8

703.2
700.2

699.7
698.9
701.7

REMARKS

" PACKED WITH SAND TO 5 FT

BELOW GRADE; UPPER 5 FT
GROUTED

SAME CONSTRUCTION AS WELL 101
DRILLED TO 44 FT ON 9/3/73

CASED ON 10/25/73 BY SOIL
EXPLORATION CO.

INSTALLED BY SOIL EXPLORATION CO.
INSTALLED BY SOIL EXPLORATION CO.
DRILLED TO 59.7 FT ON 9/14/73

CASED ON 10/25/73 BY SOIL
EXPLORATION CO.

BOGTO
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WELL NUMBERING s;rg%'nﬁse;\%' PIGS EYE LANDFILL
CH2M-HILL MPCA MWCC MWCC MwCC SOIL EX. CO.
10/79 6/79- 3/78-6/79 12/77-3/78 6/77-12/77 10/73
101 60124 1 ' 1 — —
102 60220 2 2 — —
103 60324 3 3 — | —
104 60418 | 4 — 1 P-110D
105 — — 4 2 P-110E
106 60524 5 5 4 P-120
107 — — — 3 P-121
108 — — — 5 P-109

ISTOTTT

QOSTO
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TABLE B-3

MONITORING WELL WATER LEVEL DATA

TOP ELEVATION DEPTH TO WATER LEVEL LAND SURFACE
OF CASING WATER TABLE ELEVATION ELEVATION
. FROM TOP s
(M.S.L.) (FT) (M.S.L.)
WELL NO. DATE OF CASING
(CH2M-HILL)
101 10712/79° 705.80 15.38 690.42 7028
9/79 115 694.3 .
8/79 o 115 694.3 (o]
7/79 N 140 691.8 N
6/79 S 115 694.3 S
5/79 T 120 6938 T
4/79 A 120 693.8 A
3/79 N 12.0 693.8 N
11/30/77 T — 630.1 T
102 10/12/79° 706.76 14,67 692.09 7032
9/79 15.2 691.6
8/79 o] 15.0 691.8 o]
7/79 N 11.0 6958 N
6/79 s 145 692.3 s
5/79 T 13.0 693.8 T
4/79 A 13.0 693.8 A
3/79 . N 15.0 6918 N
11/30/77 T — 691.1 T
104 10/12/79° 703.36 13.44 669.92 700.2
9/79 c 117 691.7 c
8/79 o 1.0 692.4 o
7/79 N 11.0 692.4 N
6/79 ] 11.0 692.4 s
5/79 T 1.0 692.4 T
4/79 A 8.8 694.6 A
3/79 N 15 691.9 N
12/77 T — 683.0 T
106 10/12/79° C 70252 11.52 691.00 Cc 6997
8/79 0 120 6905 o
8/79 N 125 690.0 N
7/79 s 117 690.8 S
6/79 T 115 691.0 T
5/79 A 100 6925 A
4/79 N 85 693.0 N
3/79 T 150 687.5 T
108 10/12/78° 704 .21 1305 691.16 7017
107 10/12/79" 701.52 11.93 689.59 698.9
2 mean sea level datum.
° measured by CHa2M HILL.
° measured by Soil Exploration Co.
Source: MWCC, unless otherwise noted.




12/17
Cu
|.3 (mg/) <002
N
0 s @y <005
‘Pb
0.07 ( (W <005
;Zn 1 0.03
/ !
,./gjg\
' OO 5 ( {mg/l) . <0.01
Cr (Total)
(mg/1) <0.05
Cr (V!
0.0 (nﬁéu)’ <002
,ﬁ"\
1.0 / (pgpb) ) <02
. NH~=N
(mg/1) 15
TKN
(mg/1)

6VTOTTT

ALK

(mg/i CaCO3) 340
Total P

{mg/1}

pH 80

TABLE B-4

GROUND WATER QUALITY DATA FROM WELL 101

1/78 3/78

<002 002
<005 009
005 611
<005  0.10
<001 <001
<005 260
<002 <001
<02 10
40 a1
44
109 1031
<02
76 75

8/78 12/78
002 002
CITE
015 9o
030 007
002, <001

<005 <005
<002 004
08 19

200 180
200

1697 1532
<02

56 79

DATE

1/31/791 2/28/79

020 003
052 0.14
Qi) 01a”
960 127
002 * 001
037 005

<001 0014
08 17
200 180
1667 1198
68 80

3/28/79 4/28/79

0.05

022,

022,

2.00
0.92
0.08

<001
0.2

175

1743

6.3

1 Samples collected were rusty brown in color probably due to sample contamination

5/17/79 8/79
007 004 005
022, 020 (18)
046. 025 020"
310 420 470
‘@ 003 3;65')
012 006 005 |
<001 001 <001
12 o7 a7
175 135 165
2028 1750 2060
7.0 69

T7/79
0.03
0.15
N
0.22/
2.50
652
<0.05
<0.01
27

155

2073

8/79

003

/79

0.02

DRI

025
5.60
o;o_é
0.06
<0.01
18

160
1658

6.6

0% . (015)

23
0.015
009

<001

05

1733

6.5

nio

80
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Zan
(a1

; €d w
{ g

- -
Cr (Total)
{mg/1)

005

Cr (V1)
{ma/1)

Aig

2.0 ( tpev)
\NH:—N
(mg/1)
TKN
{mg/1)

ALK

120

12/77

- <0.02

<005
<0.05
<002
<001
<005
<0.02
05

205

{mg/l CaCO3) 1544

Total P
{mg/l)

pH

80

1/78

<0.02

<0.05

<0.05

<0.05

<0.01

<005

<0.02

04

220

1711

82

GROUND WATER QUALITY DATA FROM WELL 102

3/78

0.01

0.05

0.02

<0.01

0.55

<00

0.2

170

175

1607

<0.2

78

9/78

<0.01

0.03

<0.05

<0.05

0%

<005

<0.02

02

250

260

1785

<02

79

TABLE B-5

DATE
12/78 1/31/791 2/28/79
<002  140) 002

008 {066/ 004
aig)

0.25 9.30 0.12

015, ‘557
o

<001 608 <00
010 060 <005
002 <001 0014
08 02
220 250 235
3275 2198 2128
76 75 78

3/26/79
0.02
0.06
670
0.1

00
<0.05
<0.01
<01

230

2057

6.7

1 Samples collected were rusty brown in color probably due to sample contamination

4/26/79
0.02
0.05
ofe)
0.08

N

<0.05

<0.01

04

250

2056

70

5/17/79

0.02

009)

205

2105

6/79

<001
0.04

©08)
p—

021

<0.01

<0.05

<0.01

240

2103

69

7/79 8/79
001 <001
004 004
605 005
016 011
<001 (U015
<005 <004
<001 <001
270 250
2020 1956
6.9

9/79

0.02
0.04

0.25
Qop

<0.05

<0.01

03

1868

68

AEOGTO

ek
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13
015

.02,

005 G"

JA20

Z.0

8/18/77

Cu
{mg/1)
(mg/ l)
(mg/l)/
Zn
(mg/1)

(mg/)_.
e

Cr (Total)
(mg/h

Cr (V1)
{mg/1)

Vd
(Hg
1(ppb) -

=
NH;—N
(mg/h)

TKN

(mg/l)

ALK

{mg/! CaCO3)

NO:~N
{mg/1)

NO:—N
(mg/1)

po"p
{(mg/1)

pH

cob
(mg/1)

BOD
{mg/l)
Fe
(mg/l)

Mn
(mg/1)

0.02

0.0

0.01

0.05

6/28/17

0.02

0.06

0.05

0.03

0.01

0.05

02

160.0

165.0

1470

0.74

0.01

0.08

76

312

8.0

0.12

0.39

GROUND WATER QUALITY DATA FROM WELL 104

3/78

0.01

0.05

0.08

0.02

<0.01

<005

<0.01

04

150

165

1896

<0.2

78

a/78

0.01

0.08

0.10

<0.05

0.02

<0.05

<002

<02

205

210

1578

<02

77

12/78
<002
0.05
0.10
045
<0.01
0.08
<0.02
03

160

951

72

TABLE B-6
DATE
1/31/79  2/28/719 3/28/79
002 002 0.02
010 <004 0.06
7021 012 0.10
071 064 0.80
001 <001 0.01
010 <005 0.07
<001 0014
03 @) <0.1
175 180 155
2177 2165 2185
74 8.2 7.4

4/28/79

0.07

0.05

0.08

0.38

0.01

0.05

165

2061

70

S/VT/T9

0.03

0.06

0.18

1.33

0.02

<0.05

<0.010 <0010 <0010

07

150

2041

8/79

0.01

0.05

0.08

0.39

1968

69

T/79

0.04

<0.04

022 '

076

0.01
<‘ 0.05
<0.01

18

225

1807

8/79

0.02

0.04

0.12

0.55

<0.01

<0.05

<0.01

1.7

180

1802

6.7

8/79

0.01

0.06

0.15

0.48

0.01

<0.05

<0.01

0.3

1860

6.7

}

e

015y
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1.3

015

" Pb
02 Uiran >

20
3.0

6/18/77

Cu
{mg/t)
Ni
{mg/t)

Zn
(mg_ﬁ)

7Cd )
005" ( oy

TCr (Total)
{mg/l)

Cr (V)
_(Lﬂg/ )

Hg ,
(ppb). -

NHa~N
(mg/l)

TKN
{mg/1)

0.02

0.05

0.05

0.23

0.01

0.05

ALK
(mg/t CaCOQ3)

NO->-N
(mg/h)

NO:—~N
{(mg/1)

PO~P
{mg/l)

pH

CcoD
(mg/h)

BOD
(mg/1)
Fe
(mg/1)

Mn
{mg/1)

8/28/717

0.02

0.05

0.05

063

0.01

0.05

0.7

7.0

8.0

565

0.24

0.01

0.26

77

43

10

0.62

112

1/78

<0.02

<0.05

0.08

1.40

<0.01

<0.05

<0.02

<02

10

1118

77

TABLE B-7

GROUND WATER QUALITY DATA FROM WELL 106
DATE

3/78

0.01

0.05

1.75
<0.0t1
0.52
<0.01
0.3
50

9.5

1315

<02

7.7

/78

0.01

0.07

0.07

3.20

0.02

<0.05

<0.02

<02

20

100

1318

<02

8.0

12/78

<0.02

0.05

1731/79

<0.02

0.05

008/ 0.0

6.50

<0.01

<0.056

<002

20

50.0

1625

74

8.50

<001

<0.05

<0.01

<0.2

15

1504

74

2/28/79

0.02

<0.04

0.08

7.90

<00

<0.05

<0.014

<02

14.0

1511

76

3/26/79 4/28/79
0.05 0.02
0.06 0.05
0.10 0.11
6.40 5.60
0.02 0.01
006 <0.05
0010 <0010
0.1

100 95
1495 1551
6.8 6.7

5/17/7%

0.02

0.09

<005

7.20

<0.05

<0.010

03

6.0

1553

8/79

0.02

004

0.08

7.00

0.0

<0.05

<0.01

1.0

1495

70

/79

0.01

6.70
<00

<005

100

8/79

0.01

0.05

7.7

<00

<0.04

<001

18

80

1414

66

9/79

0.0t

0.05

0.12

78

0.01

<0.05

<0.01

1512

6.7

TIgro




TABLE B-8
GROUND WATER QUALITY DATA FROM WELLS 103, 105, 107, and 108

Well 103 Well 105 Well 107 Well 108
12/77 1/78 6/18/77 8/28/77 12/T7 &8/18/77 6/20/77 6/18/77 6/28/717
Cu
12 (man <002 <002 002 002 <002 003 005 002 002
Ni
0,15  (man <005 <0.05 005 005 <005 009 006 008 0.1
Pb o -, o -
007 (mg/) <005 <0.05 005 005 <005 Qg/s 005) Cﬁ.os ) @
Zn T
(mg/) 0.08 <005 0.05 003 <002 005 0.04 0.04 0.16
cd . ' P o ~
. 005 (mg/ <001 <001 &)1/ @;0:1, ;<001 foo1. foo1 (o1 ( 00
Cr (Total)
(mg/) <005 <005 0.05 005 <005 0.05 0.05 0.05 0.05
Cr (Vh)
"ZO {mg/1) <0.02 <0.02 <0.02
Hg
3.0 (oob) 04 05 03 <02 03 08
NHs=N
(ma/l) 120 165 2100 135 280.0 50
TKN
(ma/) 2100 2800 90
ALK
(mg/l CaCO3) 1090 1464 1710 1043 1745 1200
NOs~N
(mg/h) 1.51 078 047
NO»~N )
(mg/1) 0.04 0.02 003
PO~P
\mg/l} 0.09 0.10 0.14
H
— p 77 8.1 78 76 79 76
o coD
= . (mg/l) 280 465 235
< BOD : -
pomb f o’
= (mg/t) 70 47 78 E\
AN Fe . -
(ma/l) 040 0.30 023 b2
Mn
(ma/1 038 0.14 1.42




102 MARCH 1979

APPROXMATE AREA OF
ASH DISPOSAL OVER
PIGS EYE LANDFKL

Q

-~ EDGE OF
PGS EYE LANOFLLL

- PGS EYE MARSH
AND LAKE

102 MAY 1979
o)
(s93.8)

—- APPROXIMATE AREA OF
ASH DISPOSAL OVER
PIGS EYE LANDFILL

107
108 o €DGE OF
b P1GS EYE LANDFILL
198
[o] PGS EYE MARSH
(892.5) P AND LAKE

OWELLS WITH WATER LEVEL
AND/OR WATER QUALITY DATA

DATUM: MEAN SEA LEVEL

MEASURED WATER LEVELS
IN PARENTHESIS

01513

102 APRL 1379

gl
(e93.8)

. —— APPROKIMATE AREA OF
ASH DISPOSAL OVER
PGS EYE LANDFULL

EDGE OF
PGS EYE LANDFILL

- PGS EYE MARSH
AND LAKE

(893.0}

102 JUNE 1979

— APPROXIMATE AREA OF
ASH DISPOSAL OVER
PIGS EYE LANDFILL

L1AN

107
o EDGE OF
MGS EYE LANDFLL
8
o) — PGS EYE MARSH
'/ AND LAKE

(91.0)

FIGURE B-1

APPROXIMATE WATER TABLE
CONTOURS : MARCH - JUNE 1979
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102 SEPTEMBER 1.
‘

102 JULY 1978
[o]

APPROXIMATE AREA OF
ASH DISPOSAL OVER
PGS EYE LANDFILL

.— APPROXMATE AREA OF
ASH DISPOSAL OVER
PIGS EYE LANDFILL

o]

EDGE OF

= .~ EDGE OF
PIGS EYE LANDFILL

PIGS EYE LANDFRLL
o 891.0
\ 108 MARSH
o — MGS EYE
"/ AND LAKE

r/ms EYE MARSH
{800.8) AND LAKE

102 QCTOBER 1979

>(892.00)
m1
\"6.‘2) 08209

. —— APPROXMIATE AREA OF
ASH DISPOSAL OVER
PIGS EYE LANDFH.L

EDQE OF
PIGS EYE LANDFILL

e e e 1110142

(691.0) “BEAVER DAM

OWELLS WITH WATER LEVEL
AND/OR WATER QUALITY DATA

DATUM: MEAN SEA LEVEL FIGURE B-2
MEASURED WATER LEVELS APPROXIMATE WATER TABLE

IN PARENTHESIS CONTOURS : JULY - OCTOBER 1979
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MINIZSOTS POLLUTION CONTROL AGENCY
Divicion of Solid Waste

Date f{:/ é 7g
Location: Township |
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COUNTY

Camplaint and Investigati

—ar [ — - _

2 N

018515
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Q@W

<eiten By:

%‘%M 2

Section _,_

Complaintant: E L&&g} “\gnJ)<1/_£2

25006
~UsCe

Phone:

Address:

Recommendations:

a)
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September 1, 1978

Bernard J. Harrington CERTIFIED MAIL
Director of Engineering (Return Receipt Requested)

Metropolitan Waste Control Commission (No. 230627)
350 Metro Sguare Building :
Seventn and Robert Streets

St. Paul, MR 53101

RE: Disposal of Grit, Screenings, and other Wastes
Metropolitan Treatment Plant, Ramsey County, MN

Uear idr. narrington:

During a reeent fieia investigation, several problems were
noted in the area imnediately west of the ash ponds in
the Swi of Section 10, T.Z8N., H.32W.

As you may be aware, grit and screenings from the Metropolitan
Plant ure being transported and dunmped at the above location and
it appeara that contaminated leacnate is flowing from the
materiai into tne adjacent low laands west of the dumping site.
Depending on the chemical nature of the materiazl, pollution of
surface and/or grouna water may result from this type of dis-
posal practice.

In addition to the grit and screenings noted at the site, two
other types of wastes are being dumped at the same location.
One of the wastes is whitish-grey in color while the other
waste material is red in color.

Since a solid waste disposal facility permit has not been issued
to the Metropolitan Waste Control Commission (¥®CC) by the
Minnasota Pollution Control Agency (MPCA) Board for disposal of
these wastes, it would appear that the MWCC is in violation of
Minnesota Regulation 8W-5 which states in part that:

“It shall be unlawful for any persoa to establish, maintain,
conduct or operate an intermediate or final solid waste

disposal site ox facility except as provided in these regu- .
lations without first obtaining a perxit from the Agency."

496-7324

11010100
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Bernard J. Harrington
September 1, 1973
Page 2

Naturally, any assessment of disposal alternatives for wastes

of this nature nust be based on sound chemical information sabout
the wastes. Accordingly, you are aereby requested to arrange

for the Metropolitan Waste Coantrol Commission to perform a
standardized leaching test (copy of procedure enclosed) on

each of the waste types involved. Results of all tests performed
must be subritted to this office within thirty (30) days of
recaeipt of this letter.

In acdition, it is requested that the MWCC prepare and submit:

a suitable solid waste disposal plan for these wastes within

forty five (45) days of receipt of this letter. Sald.plan

shall be based on the chemical results of leaching tests performed
as well &s on volumes and the physical nature of the wastes
produced, Obviously, aay such plan must also be consistent

with all local, state, aud faodoral rules and regulations.

Please contact this office if thero are questions regarding
these natters.

Sincerely,

Q4C

Danisl A. Coueau

304l Scientist
Enforcement Section
Divisioun of Soulid ¥Waste

DAC:rrs
Enclosure (1)

cc: Richard Howard, Department of the Army, St. Paul District,
Corps of Enginsers, 1135 U.S5. Post Office and Custom House,
3t. Paul, M 53101
Roaald Haranack, Regioarl dydrolotist, MN Dept. of Natural
Resources, Division of Waters, 1200 ¥arner Road, St. Paul,
MN 55106
Keith Beeseke, U.S5. EPA, MN/WI District Office, 7401 Lyndale
Avenue South, Minneapolis, MN 55423

bce: Bruce W. Brott, Chief, Permits Section, Division of Solid
Waste
Richard A. Svanda, Permits, Water Quidikity Division
Perry Beaton, Facilitles, Water Quality Division
Tim K. Scherkenbach, Enforcement, Water Quality Division

1010099
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October 5, 1978

Mr. Daniel A. Comeau

Soil Scientist, Enforcement Section
Division of Solid Waste

Minnesota Pollution Control Agency
1935 West County Road B2

Roseville, Minnesota 55113

MINN. POLLUTION
CONTROL AGENCY

Subject: Disposal of Solid Wastes
Metropolitan Wastewater Treatment Plant
Letter of September 1, 1978

MWCC Index No. 78-4007
Dear Mr. Comeau:

The purpose of this letter is to respond to your letter of
September 1, 1978 to Mr. Harrington on the subject matter.

The Commission routinely disposes of only grit material removed
in the plant grit facilities on the Metro Plant site. Screenings
have for a number of years been hauled to a sanitary landfill for
disposal.

The solid waste noted as red in color was in all probability
floor sweepings and compound which were erroneously and inadver-
tently deposited on-site. Floor sweepings are normalily included
with solid waste which is hauled to a sanitary landfill.

The whitish-grey solid waste noted is grit material from cleaning
the lime slakers. This material consists of either limestone
which was not properily calcined to 1ime or other rock material
which is an impurity in the limestone used for producing the
pebble Time. The amount of this material generated is generally
limited.

The Metropolitan Wastewater Treatment Plant has historically dis-
posed of residual solids materials on site since the facility

began operating in 1938. Only recently have past procedures
changed: (1) incinerator ash, formerly sluiced for on site land-
fi11 disposal, has been deposited since August, 1975 in ash basins
for subsequent removal and land disposal elsewhere; and (2)
screenings, as previously noted, are now disposed of to a sanitary
landfill, whereas in the past, they had been landfilled on site.
Consequently, only grit materials are presently disposed of on-site.

1010119
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Letter to Mr. Daniel A. Comeau Page Two
Minnesota Pollution Control Agency October 5, 1978

Your letter indicating that the disposal of grit on the Metro Plant site
may be in violation of MPCA Reguiation SW-5 is the first notification to
our knowledge that these materials may require a permit at this time for
the present method of disposal.

As the Agency is aware, the Commission is presently constructing over

$150 million of solids processing facilities at the Metro Plant which com-
pletely change the solids processing procedures at the plant. Apparently
the subject of applicable grit disposal methods and facilities was over-
looked in considering these facilities. The new facilities do provide for
dry handling and storage of incinerator ash for subsequent off-site Tandfill.
The new solids processing facilities also change chemical conditioning of
sludge from the 1ime-ferric chloride system presently used, to one relying
entirely upon the use of polymers. Consequently, as the new solids pro-
cessing facilities are placed on line in accordance with the schedule in
the NPDES Permit issued June 1, 1978, the use of lime at the plant will be
essentially eliminated; and the production of grit material from the lime
slaking operation will be eliminated.

2

As the Agency is aware, the Commission has ongoing a 201 Facilities

Planning Study which directly affects solid waste disposal considerations
and methods at the Metro Plant: Residual Solids Management Study (RSMS),
MWCC Project No. 75-01. The RSMS, initiated in May, 1977, has the objective
to define and develop the most environmentally sound, cost-effective methods
of processing and disposing of all residual solids generated at Commission
facilities. The study, presently projected for total completion in October,
1979, will then determine the best alternative for grit disposal at the
Metro Plant.

Based on historical grit disposal methods, the RSMS to determine the most
feasible grit disposal alternative in coordination with other Commission
residual solids disposal requirements, and the quality and quantity of

grit as subsequently discussed, there appears to be no cogent reason at

this time to accelerate any alternate disposal method implementation. There-

fore, it is he solid waste plan )
that which will be developed from the RSMS; rovide its

input to the study in terms of necessary data on grit required tg define
and;gnglxgpr§g1tablggglternﬁtjYE:HIspnsijimgihnﬁ§z:;%T“fﬁé“ﬂgency determines
that a solid waste disposal permit is required for the present method of
disposal, then the Commission will apply for a permit when application re-
quirements are defined.

Information on the present grit handling methods, quantities, and quality
are the following:

1. Grit removal and handling facilities are essentially the same for the
two pretreatment systems at the plant: grit is removed in grit chambers;
the removed grit is pumped through hydrocyclones to dewater the grit;
grit from the hydrocyclones drops into storage hoppers which enable
further moisture removal by drainage; and grit from the hoppers is

1010113

.4
W2



Letter to Mr. Daniel A. Comeau Page Three
Minnesota Pollution Control Agency October 5, 1978

loaded into trucks for transport to the on-site landfill area. The
west pretreatment facilities remove grit in velocity control chambers.
The new east pretreatment facilities remove grit in aerated grit
chambers,

2. The quantity of grit from 1940 through 1968 shown in Table 1 and
Figure 1 attached. The grit averaged about 5.2 cu.ft./mil. gal. and
annual total solids content after drainage ranged from 80% to 90%.

3. The quantity of grit from 1976 through September, 1978, is shown in
Table 2. In Table 3, data on the total solids content and volatile
solids content of grit in 1978 are provided. The total solids data
is somewhat different than previous years because of the new facilities
placed into operation and the adjustments necessary to adapt to oper-
ation with the new facilities. Data from the summer period indicate
that the total solids content should average about 80% or higher, with
a volatile percentage of 10% to 20%.

4. Grit is transported by wastewater and, as a result, solubilizes any
soluble substances into the wastewater over the period of time that
grit is in contact with the wastewater. Consequently, raw wastewater
characteristics, insofar that they represent totally soluble constituents,
indicate the maximum leachate concentration possible and represent the
concentration to be found in interstitial water of the drained grit.
The raw wastewater characteristics of the Metro Plant influent are
given in Table 4.

Based on the above information, the grit may be expected to have the
following average characteristics:

Quantity - - 12,000 - 14,000 cu.yd./year
Total Solids, % 80% - 85%

% Volatile 10% - 15%
Wet Weight 80 - 85 1b./cu.ft.

As “he grit is drained before disposal and contains only 15% to 20% moisture
conzent, further drainage after disposal is expected to be minimal. Obser-
vations of possible drainage from grit piles may have been during operating
problems with the drainage facilities on storage hoppers.. Screens on the
hoppers were bfinding and preventing removal of water through drainage
piping. Modifications to the hoppers have been made to minimize or over-
come this problem area.

S i R

Based on the raw wastewater characteristics and low moisture content of the

grit, there is no reason to believe that either drainage or leachate from

landfilled grit present a problem.

In summary, there is no reason to believe that the present method of grit
disposal at the Metro Plant represents any real probiem that cannot await
the results of the ongoing RSM study. Consequently, a detailed study of
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Letter to Mr. Daniel A. Comeau Page Four
Minnesota Pollution Control Agency October 5, 1978

grit characteristics and disposal alternatives under this project will
develop a suitable, cost-effective, and coordinated solid waste disposal
plan. If a solid waste disposal permit is required for the present
grit disposal program, then the Commission will file the required appli-
cation as defined by the Agency.

If you have any questions, desire further information, or decide on further
action necessary by the Commission, please inform us.

Sincere1y;

Anthony C.

Deputy Chief Administrator

ACG/WAB/1b
10.6.78

W. Lusher

. J. Harrington
. K. Johnson

. C. Bergstedt
. Corcoran
Wegwart, MPCA
K. Naidu

cc:

<HWCOETTOD

Attachments
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TABLE NO.l

ESTIMATED QUANTITIES OF GRIT REMOVED

yeal Flow C.F. C. F. 5 Yr. Wet Wt. Pounds Percent Pounds

Thru Per Per Aver- Per Per Solids Per

Plant M. G. Day age Cubic Day Day

. . ) C.F. / Ft. Wet ] Dry
Day . :

cppm—
1140 104.2 6.2 645 86.9 56,000 84.9 47,500
1141 109.9 6.2 680 85.5 58,000 84.4 49,000
La42 115.1 5.4 736 612 87.8 64,500 87.7 56,500
1943 119.1 5.1 465 592 85.8 40, 000 88.0 35,000
144 122.2 5.0 538 590 83.6 45,000 85.0 38,000
1945 118.6 4.4 545 533 86.0 47,000 85.6 40,000
1946 119.3 4.4 668 536 86.7 58,000 83.1 48,000
1947 125. 6 4.5 452 545 83.1 37,600 84.5 31,800
1948 122.8 4.5 478 549 75.1 36,000 82.2 29,600
1949 -124.8 4.6 586 581 71.6 42,000 84,4 35,500
1950 122.3 4.8 562 615 74.2 41, 700 83.0 34,700
1951 131.9 5.0 830 659 86.3 71,500 87.9 63,000
1952 135.2 5.2 621 700 85.5 53,200 87.7 46,600
153 142.6 5.5 697 750 85.7 59, 800 89.1 53,000
1954 138.6 5.7 790 790 79.6 63,000 85.4 54,000
1985 135.6 6.2 813 872 76.2 62,000 85.3 53,000
1956 139.2 6.2 1030 881 77.5 80,000 86.5 69, 000
1987 149, 0 6.2 1030 894 78.8 81,000 89.5 72,500
1958 143.5 6.1 745 900 76.0 56, 500 82.7 46,500
1959 149. 9 5.5 855 833 79.8 68, 200 84.9 58, 000
1960 158.2 5.3 840 798 82.4 69,200 86.8 60, 100
1961 162. 4 4,3 699 806 84.3 58,900 89. 1 52,500
V2 178.1 4,8 851 797 87.9 74,800 88.3 66,000
13 188.5 4,2 785 833 85.5 67,100 84.0 56,400
1904 188.0 4,3 811 883 92.4 7, 900 86.6 64,900
165 187.8 5.4 1019 906 95.3 97,100 87.9 85,400
Vv 194.8 4.9 951 1021 87.9 83,600 85.6 71,600
967 205.3 4.7 965 87.9 84, 800 82.4 69,900
‘%8  215.0 6.3 1358 79.5 108,000 79.8 86,200

Aver 5.2 83.1
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TABLE 2
METROPOLITAN WASTEWATER TREATMENT PLANT
Quantities of Grit

1976 - 1978

‘Quantities of Grit - 1000 Cu.Ft.

Month

Of Year 1976 1977 1978
January 7.8 7.3 24.5
February 11.9 23.5 14.0
March 21.3 26.3 19.8
April 20.8 24.7 26.8
May 16.6 25.7 24.6
June 22.9 34.4 34.6
duly 23.2 44.5 38.7
August 23.0 35.0 30.9
September 17.4 46.8 24.2
October : 16.3 42.3
November 9.1 29.8

~ December 10.0 17.7
Total 200.3 358.0 *238.1
Cu.Ft./MG 2.82 5.03 *4.06

* for 9-month period January-September
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Month
0f Year

January
February
March
April

May

June

July
August
September

Notes:

01528
TABLE 3

METROPOLITAN WASTEWATER TREATMENT PLANT

Grit Characteristics in 1978

EAST PRETREATMENT WEST PRETREATMENT

No. of Total Solids No. of Total Solids

Values Percent % Volatile Values Percent % Volatile
0 -- 1 91.9 4.6
0 -- 0
1 22.8 82.3 0

22 67.4 20.8 3 49.7 32.3

30 57.4 32.7 0

36 68.5 20.6 0

48 80.5 10.3 0

38 77.9 14.2 1 86.1 6.8
9 64.4 20.9 0

1. East pretreatment facilities are new aerated grit chambers; placed into
operation March 27, 1978; West pretreatment facilities are flow control

grit chambers.

2. Samples are grab samples from trucks hauling grit

3. Samples which were not designated as either east or west were included
in east values.

4. September values are through the 25th.

WAB/1b
10.5.78
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TABLE 4

METROPOLITAN WASTEWATER TREATMENT PLANT

Raw Wastewater Characteristics

Characteristic

Flow, magd

BOD, mg/1

CoD, mg/1

TSS, mg/1

pH, S.V.

TKN, mg/1

Ammonia-N, mg/1

Total Phosphorus, mg P/1
Temperature, ¢
Settleable Solids, ml1/1
*Cadmium, mg/1

*Chromium {total), mg/1
*Copper, mg/1

* ead, mg/1

*Nickel, mg/1

*Zinc, mg/1

* Average influent concentration for March-October, 1977

01529

Annual Average in 1977

195
246

during which period flow averaged 202 mgd

WAB/1b
10.5.78
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A (Ntimite Msposal  d .wall Mant  ludge Studi 5, 5 0.01 2 - 6.0) ~ St

P Ul P'roject No. /ru-ul I 01531
] * .
NELD): The ultimate disposal of solids is a major considcration in any waste

disposal systcm.. All plants in the Metrepolitan Disposal Systom, with the exuzntion

of Metio and Sencca, produce digested sludge which is hauled to land disposal sites

or to thc Metro and Sencca plants for incincration. Incinerated sludge frem Motro

and Sencca is d.lb])OaCd in ash ponds and ultimatcly ends wp in sanitary lundfills.

Grit and scrcenings from all plants is generally transported by commercial hauler

and disposed in smitary landfills. The hauling of sludge and waste solids is a major
operational expensc for the lMetropolitan Disposal System. There is a neecd to coordinate
the present disposal system into a systcmatic and efficient program. This includes
inventorying the existing system, locating and developing regional disposal sites for
sludge and solid waste material, invcstif,:zting possible adaptations in the current
slud"c processing and transportatlon systems, and studving alternatives to the existing
SOlldS handling systems. There is also a need to develop interim soluticns for small
plants which are scheduled to be phased cut within a few years. The following list

of plants within the }etropolitan Disposal System are scheduled to be mvestlﬂated under
the 201 Facilities Planning Program, including the mode of sludge processing and ultinate
solids disposal:

Anoka -- Produces 2,416,000 gallons of anaerobically digested sludge annually.
Sludge formerly was spread on dring beds at a sanitary landfill site, but
now is an interceptor and is e\.cntually processed at Metro Wastcwater Treat-
ment Plant. Grit and screenings are disposed at a sanitary landfill (1974).

—

Apple Valley -- Produces 4,138,500 gallons of aerobically digested sludge
amually. Sludge is disposed on land at Rosempunt Experimental Station.
Crit and screening are disposed at 2 sanitary landfill (1974).

Blwe Lake -- 14,031,000 gallons of primary and aerobically digested waste
activated sludge is hauled to Seneca or Metro annuaily. Grit and screening
to sanitary landfill.

—

ort -- Procduces 1,293,000 gallons of aercbically digested sludge which is
hauled to Stillwater Wastewater Treatment Flant or letro Wastewater Treatment
Plant Disposal System. Grit and screening go to sanitary lancfill.

Chaska -- 1,448,400 gallons of aerobically digested sludge is transperted to
T Blwe Lake hastewater Treatment Plant Dlsposal Systen (and hence, to Seneca
or Metro).Grit and screenings go to a sanitary lancfill.

Cottace Grove =-- 1,624,000 gallons of anaerobically dirzested sludge is dewatered
on drying beds or hauled to Rosemount Experment Scation. Grit and
screenings go to sanitary landfill.

Faming ton -- 786,000 gallons of anaerobically digested sludge hauled to
Roscmount experimental station annually. Grit and screenings go to a
sanitary landfill.

Hastings -- 1,952,000 gallons of anaerobically digested sludge hauled to
Rosemount experimental station annually. Grit and screenings are hauled

to sanitary land{ill.

Lakeville -- 511,500 gallons of anaerobically digested sludee go to Rosemountt
Experinent Station, 45,000 gallons went to drying i=ads with cale sprecad
on {fam owned by the operator in 1974, Crit and scicenings are hauled to
sanitary landfill, :

- 26 -
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Long Lake -- 1In 1S , 53,000 gallons of anaerobica - digested: 018532
transpor@ed to farm land and 8,500 gallons to drying beds where it wus
picked vp by people for lawn and garden. In 1975, most sludge was hauled
to an imz=rceptor leading to Blue Lake or Metro. Grit and screenings are
hauled B3 a sanitary landfill.

Maple Plain -- 1In 1974, 48,000 gallons of anaerobically digested sludge went
to dryin beds to be picked up by people for lawn and garden use. Grit
and scre=nings are hauled to a sanitary landfill.

Metro -- Sludge is dewatered and incinerated, 43,898 gallons primary sludge plus
T 10% chemicals and 45,776 gallons mixed sludce plus 25% chemicals are disposed
in ash ponds. Grit and screenings go to a sanitary landfill.

Orono -- Im 3974, 700,000 gallons of aerobically digested sludge went to a
local fawm; 100,000 gallons went to a drying bed with cake picked up by
people for lawn and garden use. Some sludge was hauled to interceptor
feeding Blue Lake or Metro. Grit and screenings gn to a sanitary landfill.

Prior Lake -— In 1974, 21,000 gallons of anzerobically digested sludge hauled
to Seneca for incineration; 148,000 gallons to sludge drying beds with cake
disposal on site or to local farm land. Grit and screenings go to a
sanitary landfill. '

Rosemount -- Sludge hauled to }etro for incineration. Some sludge injected
an-site In 1975 as part of research project.

Savage -- 282,000 gallons of anasrobically digested sludge is hauled to Seneca,

Senscz -- SEmdge is incinerated and disposed in ash ponds. Ash cveatually

goes to & sanitary lancfill. Screenings go to sanltary landflll Grit is
incinera=d and disposed in ash ponds. s

So., St. Paul — °240,000 gallons go to a sludge lagoon. Grit and screenings are
' hauled tw @ sanitary landfill. e

Stillwater — 3,305,400 gallons of anaerobic digested sludge is hauled to local
fam land or to the Metro Wastewater Treatrent. Plant Disposal System, and
120,000 g=1lons hauled to Rosemount Experimental Station in 1974. 35,400
gallons é&awatered an drying beds and picked up by people for lawn and’
garden usa. Grit and screenings go to a sanitary landfill.

The original Plan of Study for the 201 Facilities Plan contained two studies --
- Ultimate Dispasal of Solids and Utilization of Sludge from Small Plants -- that
addressed the wmeneral problers of solids utilization and/or disposal. Because
these two stuuies are so closely interrelated, it is proposed to corbine them
into ane study, as hereinafter described.

Because the sixidy is so extensive, the study will be divided into the following
areas of study, listed in approximate sequenced order for initiation of the work:
(1) Inventory ©f existing system; (2) Analysis of immediate needs; (3) Public
information pragram; (4) Ultimate disposal site selection; (5) Fertilizer
mrkcting stxe®; (6) Interface with fertilizer marketability study; (7) Solids
processing amd ‘transport; {(8) Land managment plan; (9) Selection of total system
plan and integration into Metropolitan Disposal System; and (10) Changing technolog
and system flexibility. The studies are primarily directed toward land spreading

-27 - 1010108




01533
and/or sanitary landfill, considecred at this time to be the two primuiy aiter-
natives for ultimate disposal., The last scction will address the fact that new
solids precessing and resource recovery tcchnology is developing rapidly and
that tic final Soliu, Utilization/Disposal Systom sclected must incorporate
sufficient flexibility to accomwdate this changing tecdmology. Decisions made
as part of the Ultimate Disposal Studies will provide the basic framework for
addressing Ultimate Disposal as it rclates to specific service arca facilities
plans. :
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8. At present, 1t was observed that gris is being de-

e R e - ‘E’; | 01534

Nr. Bernard J. Harrington ..
Director of Enginesring - - R R
Metropolitan Waste Control Commission =~ oo

350 Metro Square Bldg, e e e

St, Paul, MN 85101....- - o T T e e T

RE: Inepection 6: !etro "Visto Contiol Counisiién
: Ash Disposal Site,(5W-189 LT .

Dear Mr, Harringtoni

This confirms ths 1nspeétibn éonductﬁd lt'thé above referenced
facility by Minnesota Pollution Control Agency Bolid Vaste
Division staff on August 31, 1979, B E SN

During thia'xnsbiotioﬁ:tho toilowing oporationui eoncarn:f
were noted: .. . = . C e o

1. Prohibited wastes {n the fors of concrete, scrap

wood, scrap metal, metal drums, household garbage
and paper was observed in the unpermitted grit
_dopo:ition area. . . : R o

&+ Thers are no fences or gates proiont uhibh;]lﬁ any way, .
control access to the site, . : ;

i

8. There 13 no site ldentitientioﬁ sign péﬂaaﬁ;;;q;f

4, To date, no fence has been constructed around the .
unperuitted grit deposition arsa, as was indicated
by NWCC staff at a recent meeting, ... .. . L

e

posited at the edge of the diked ash holding area ..:
and pushed in with a front-end loader. As such, it
was oonfirmed that the unpermitted grit disposal N
area is ne longer bBeing utilised, It will still de o
required that some plan bde submitted to deal with = = =X

”~

the matter of the grit which has alresdy been deposited

‘,.' .

outside of the diked area, o TER
% “f‘r;\‘_,‘ ..' _J LT .'. ." 4\ o E - ..“_‘ i n
\ o PDODET (612) 206-7208
.—'.._ ' _" P *'-"-:E:,\_* _.;-‘- - R - 4\“
s . o T
LI A . b{“%%w
ek ks o rmEmns b s

-

—




'-'.. ) e L - . R L C e K S ‘:’ 1 535
Nr, Bernard J Harrington TR
] Page 2 _ B

This Azency is hoperul thnt theso matters may be resolved
shortly as a part of pending sgreements botwcen quc and

Ninnesotn Pollution Control Azency. W

T e E Jorr Karthun

C S Pollution oontrol lpocillict
=" "« Enforcement Section IR
T 5 Divislon of 80114 Waste =7

JH:dl ' T j,%, f:“wf .
cct IEnrique Gentzseh Rnnsey County R Do
¢ Dan Coneau. Inrorconent Scotion, Iolid waate Divilion

~ . N s
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G WAAOMBDALNELL WALV A l'usm: ’ C" o
f;t)ly"

Dan Comeay, Soil Scientist

Enforcement Section Aug. 31, 1979

Division of Solid wWaste

Jeff Harthun, P.C.S.
Envorcement Section 296-7288
Division of Solid Waste

INSPECTION OF MWCC ASH AND GRIT DISPOSAL SITE, 8W-189

An inspection of this tacility was conducted by me at 7:00 A.M. on
August 31, 1979.

Currently grit is being deposited at the edge of the diked area and
pushed into this ash lagoon with a front-end loader. This process
has been observed during recent monthly inspections, since about
June, 1979, as Mr. Bill Blaine stated at a recent meeting with MPCA
staff held at 2:00 P.M. on August 24, 1979.

At this above referenced meeting, Mr. Blaine also indicated that a
fence had been constructed around the unpermitted grit deposition
area, Eowever, no fence was observed at this inspection.

; Other problems cited at this inspection were as follows:

l. Prohikited wastes were observed in the unpermitted grit
deposition area. These wastes included demolition debris,
household garbage, metal drums, and paper.

2. ¥o site identification sign is present at the entrance.

3. There are notgates or fences prosent which would act to
restrict access to the site.

JF/dar
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MINNESOTA P_\f" LUTION CONTROL AGENCY - SOLC WASTE DIVISH 01537
SOLID WASTE FACILITY SITE INSPECTION REPORT

SECTION | — GENERAL

e X-3(-79 Facility Name M LUCC Oad\ and Bnid M""‘Q’M%PCA Permit No. SW _L?_q_

County —QA/'MQE/ Site Operator Others Present
_ i\ ~\.J
Type of Operation: Sanitary Landfill _________ Demolition Landfill _______ Modified Landfill Other AL
Time 74)0 A M Weather Conditions p_%ﬁéﬁ%ﬁl__,lnspector W %C@QMA
Present Fill Area (Trench) according to Engineering Plans
Signaturg
Site Operstor / Gate Attendant
SECTION Il — OPERATING PROCEDURES - Violations of SW 6(2)
O (a) Open Burning [ (h) Approach and On-Site Access O (s) Water Monitoring System
O (b} Leachate generation Roads O (t) Leachate Collection System
DO (c) Working Face = Litter Control O (i) Dust Control 3 (u) Gas Venting System
O (d){i) Spreading and Compaction — Daily Cover 3 {j)  Equipment ﬂ (v} Prohibited Wastes
O (i) intermediate Cover Previously Filled [J (k) Fire Protection Equipment O (w) Hazardous Waste Storeage Area
Areas D) {m) Sanitary Facilities and Shelter DO ly) Demolition Waste Area
O (i) Cover Material Stockpile O (n) Scavenging O (z) Monthly OperationalReports
O (iv) Cover Material Grading O (o) Screening - Water Monitoring Reports
D (e) Surface Water Drainage [J (p) Site Attendant 3 (aa)(i)Final Cover of Terminated Areas
L (f)  Property Line Separation "Bl(q) Gate and Fences O (ii)Vegetation on Terminated Areas
+J {g) Vermin Control! R (r) Sign

Description of Violation (s)

el Ah\it Soni 1929 an B Blocau
,ﬂ’)\ﬁ_ﬁ.£'4'~4uc\.

\ioLyv&tx, cm;tmdxu b T TCa TS adlh \IOAW B it A AR O fﬂh&
JonaaX i, AasW ‘JW AN /‘\_e\ Lol s angpund i)‘«)c Lsp2n TS, qlﬁ\\
puw I
(6[,) MO [J/diLJMNA] oA Cat kﬁ/‘(‘d,uu{ aCLIND
(- J M DA 44(2/m’d»x/um% A 0EN |
Q/ l { /quc ()dljl WMXLL &Q}\)\L‘\_‘Qg z& WU\MWE'/»{ del 5@”4] U
nii/uk:’bimn\ (1 . 'u\ }w\&*—b&i‘“& VS LL"us
‘wLpU\ v@ﬁxQJUMLMb-,

PncturesTakenﬁ Description 9 5£ M&hﬁ%ﬂ ON 8 A M\é &Q&M

6&‘/\1&’/@9‘

1

1080033



Ao I A AV TP T YO M

01538
C

Give date of inspection, name of facility, permit number, county in which

facility is located, site operator’'s name, note others present, check

type of operation, time of inspection, weather conditions at time of

inspection and description of present fill area according to engineering .

INSTRUCTIONS ’ (; ’ - i )

Section I - General

plans.
Have site operator or gate attendant sign the report.

Section II - Operating Procedures

Place an “x" before each item determined to be in violation. Describe
the nature of the violation.

{(a) Open burning - Open burning is prohibited at sanitary landfills.
(b) Leachate generation - Is leachate being generated? Note lccation if
there is a surface discharge. Also, note if samples were taken.
(c) Working face - Face should be as small as practicable.
Litter control - Appropriate barriers to prevent litter and daily
collection of litter is regquired.
(d) (i) Spreading and compaction - Waste shall be uniformly distributed
and compacted as densely as practicable.
Daily cover - Waste shall be covered with six inches of compacted
soil daily.
(ii) Intermediate cover - Twelve inches of cover material applied to
areas left for more than 120 gdays.
(iii) Cover material stockpile - Is there an adequate supply of cover
material? Stockpile should be protected for winter operation.
(iv) Cover material grading - Cover material shall be graded to promote
surface water runoff without excessive erosion.
(e) Surface water drainage -~ Surface water is diverted around and away
from the landfill operating area.
(£) Property line separation - Twenty foot separation shall be maintained
petween the disposal operation and the adjacent property line.
(g) Vermin control - Effective means shall be used to control flies and
rodents.
(h) Approach and on-site access roads - These roads shall be maintained in
good condition.
(i) Dust control - Adegquate dust control on-site shall be provided.
(j) Equipment - Equipment suitable to operate the site shall be available

at all times.

(k) Fire protection equipment - Egquipment to control accidental fires shall ’
be kept at the site.

(m) Sanitary facilities and shelter - Maintenance buildings and sanitary
facilities shall be available.

(n) Scavenging - Scavenging is prohibited.

(o) Screening - Screening shall be provided as per the site engineering
plans.

(p) S:ite attendant - Site attendant shall be on duty at all times when the
site is open for operation.

(g) Gate and fences - Gate and fencing shall be provided as per site
engineering plans.

(r) Sign - Permanent sign at entrance with proper information.

{s) Water monitoring system - Monitoring system installed as per site
erngineering plans.

(t) Leachate collection system - Leachate collection system installed and
operated as per site engineering plans.

(u) Cas venting system - Gas venting system installed and operated as per
site engineering plans.

(v) Prohibited wastes - Those wastes as identified in Agency Regulation
SW 6(2) (v) are prohibited for deposit in sanitary landfills.

(w) Hazardous waste storage area - A hazardous waste storage area shall
be provided. A sign should properly identify this area.

(y) Dzmolition waste area - If provided, the demolition waste area shall
be maintained in an acceptable manner.

(z) Monthly operational reports = Operational reports shall be submitted
te the Agency monthly.

Water monitoring reports ~ Water monitoring reports shall be submitted
tu the Agency on a quarterly basis or as specified.

(aa) (i Final cover of terminated areas - Two feet of cover applied to
ccmpleted areas within one month. Final cover graded to minimum 2%
s.ope.

(iil' Vegetation on terminated areas - Suitable vegetation shall be
meintained on terminated areas.

1080032

Violatiqn(s) of special permit conditions - List and describe violation(s)
of sperial conditions of the site permit. ‘

Note whether pictures were taken and describe what picture represents.

Forward the original report to the Section Chief, Section of Enforcement,
Solid Waste Division, 1935 West County Road B2, Roseville MN 55113,
] N one copy to the MPCA regional office, one copy to the facility permittee
f:uUQb (i | and one to the county solid waste officer.
y U hap )
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Metropolitan Waste Control ccﬂﬂi.'iﬁn'ﬂig¢_;ﬁlﬁﬁmézw
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RE: Inspection of Metrﬁpoi&t Vaste ContrﬁiICOnmissicn )
'~ Ash Disposal Site/, 8W-189) - . poaEy o) LT
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This indicates that an inspection of the above refersnced
facility was conducted by Ninnesota Pollution Control Agency
and Rgaaey cqunty officials en Octqbgr 18, ;B?Q.L o g

'_. . Certain operational concerns were observed during this o
"~ inspections - ' S ALl
w3 Prohibited wastes €n the form of household garbage,
- demolition debris, cans and bottles were noted, . .-

"7 2, There are s£111 no gates or fences present which *.

vl T L would eet %0 restrict access, L o

P .- . : . R . B N
“uL o oo Bs Ho site identification sign is present.
R R A
- . 44 It was ourrently observed that considerabdle amountsa
s - "7 of sarthen cover material have besen stockpiled on. =
IR . the surface of the unpermitted grit disposal srea, - ‘-
. -~ © It was requested in the last monthly inspection .
T . letter that some plan be submitted to deal with grit
o - which has already been deposited as well as grit .- -
RS T .. whiech 18 presently being pushed into the diked area, ' -
Bimply oovering this grit disposal area would probadly -
not be acceptadble, 1f this is what is proposed, L
7707, sspeclally since a wide variety of other eolid wvastes A
- %i\... Dave been buried here in recent months, Plsase respond
T to this Agenoy indicating what NWCC plans are fase <

gy Shis grit disposal arsa, o
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B T | final problen observcd at this 1nspoctton 18 the
L basic problem of the decreasing smount of space ...
ERRG availablo xn tho ash aisposal diked ureas. ?f?”

o !he linnesota Pollution COntrol Agoncy Solid vAste Diviaion

is still) hoPQtul thnt tho abovc untters may be resolved
shortly.;n,; . ST o
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MINNESOTA PC;k UTION CONTROL AGENCY - SOLI("ASTE DIVISION

SOLID WASTE FACILITY SITE INSPECTION REPORT

SECTION | — GENERAL

pae D =1G=-"79  racitiny NameM@h&nﬁa&Q_Qm__ MPCA Permit No. SW Z 83
Coumym}, Site Operator Others Present

Type of Operation: Sanitary Landfill _________ Demolition Landfill ______ Modified Landfill______ Other gtﬁ.%_\d%%-(
_at A

' \ o
Time 'a IOO P/M : Weather Conditions COMA; LQiS F Inspector

Present Fill Area (Trench) according to Engineering Plans

3

Signature

Site Operator / Gate Attendant

SECTION |} — OPERATING PROCEDURES — Violations of SW 6(2)

{3 (a) Open Burning 0 (h} Approach and On-Site Access O (s)  Water Monitoring System
O (b) Leachate generation Roads J(t)  Leachate Collection System
O (c) Working Face = Litter Control O3 (i) Dust Control [ (u) Gas Venting System
O (d){i) Spreading and Compaction — Daily Cover [J {j}  Equipment '&(v) Prohibited Wastes
O (i) Intermediate Cover Previously Filled [ (k) Fire Protection Equipment O (w) Hazardous Waste Storeage Area
Areas [ (m) Sanitary Facilities and Shelter O {y) Demolition Waste Area
0 (iii) Cover Material Stockpile O (n) Scavenging O (z) Monthly OperationalReports
O (v} Cover Material Grading O (o) Screening Water Monitoring Reports
{e}  Surface Water Drainage O (p) Site Attendant [0 (aa)(i)Final Cover of Terminated Areas
{f}  Property Line Separation ™ {q) Gate and Fences D {ii)Vegetation on Terminated Areas
O (g Vermin Control R Sign

Description of Violation (s)

Conniduna A o I AA? rﬂoA s - A ANMS'S
Ao oo A 4.»»

(g.) Q/MJ\WM%:&W EYSYIv

LJM_JMM&AA@NM____

éoiations of Special Permit Conditions : .

]

PlcturesTakenE Description M M—M w\}‘d’ g ‘}6
T_chon m;ew\mo ﬁu;m R lo A _an. |
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INSTRUCTIONS

. - '
Section 1 - General . C‘

Give date of inspection, name of facility, permit number, county in which

facility is located, site operator's name, note others present, check :
type of operation, time of inspection, weather conditions at time of

inspection and description of present fill area according to engineering

plans.

Have site operator or gate attendant 51gn the report.

LM
‘_’ 1 \.F-; ‘?

Section II - Operating Procedures

Place an "x" before each item determined to be in violation. Describe
the nature of the violation.

{(a) Open burning - Open burning is prohibited at sanitary landfills.

(c} Leachate generation - Is leachate being generated: Note location if :
there is a surface discharge. Also, note if samples were taken.

{c) Working face - Face should be as small as practicable.
Litzer control - Appropriate barriers to prevent litter and daily
co.iection of litter is reguired.

(d) (i} 3preading and compaction - Waste shall be uniformly distributed
an¢ compacted as densely as practicable.
Pai.y cover - Waste shall be covered with six inches of compacted
soil daily.

(i1) Intermediate cover - Twelve inches of cover material applied to
areas left for more than 120 days.
{iii} Cover material stockpile - Is there an adequate supply of cover

mat2rial? Stockpile should be protected for winter operation.
(1v) <Cover materaial grading - Cover material shall be graded to promote

surface water runoff without excessive erosion.

{e) Surface water drainage - Surface water is diverted around and away
from the landfill operating area.

{f) Property line separation - Twenty foot separation shall be maintained
between the disposal operation and the adjacent property line.

(g Vermin control - Effective means shall be used to control flies and
rodents.

(h) Approach ané on-site access roads - These roads shall be maintained in
goci conditiorn.

(i) Dus:z control - Adeguate dust control on-site shall be provided.

(j) Eguipment - Eguipment suitable to operate the site shall be available
at all times.

(k) Firz protection eguipment - Egquipment to controL accidental fires shall
be kept at the site.

{(m) Saritary facilities and shelter - Maintenance butldings and sanitary
facilities shall be available.

(n) Scavenging - Scavenging is prohibited.

(o) Screening - Screening shall be prov;ded as per the site englneerlng
plans.

{p) Site attendant - 51te attendant shall be on duty at all tlmes when the
sit2 is open for operation.

(g) -Gate and fences ~- Gate and fencing shall be provided as per site

* ‘enc .neering plans.

(r) Sigy - Permanent sign at entrance with proper information.

(s) Wat>r monitoring system - Mpnitoring system installed as per site’
enc_neering plans.

{t) Lea:chate collection -system - Leachate ‘tollection systém installed . and
ope ated as per site engineering plans.

(u) - Gas venting system - Gas venting system installed and operated as per

N site engineering plans. - - ’

(v) Prohibited wastes - Those wastes as identified in Agency Regulation .
SW 6(2) (v) are prohibited for deposit in-sanitary landfills. - -

(w) Hazardous waste storage area - A hazardous waste storage area shall
be provided. A sign should properly identify this area.

(y) Demolition waste area - If provided, the demolition waste area sha&ll
be maintained in an acceptable manner. .

(z) Monthly operational reports - Operational reports shall be submitted
to the Agency monthly.

Water monitoring reports - Water monitoring reports shall be submitted
to the Agency on a guarterly basis or as specified.

(aa) (i) Final cover of terminated areas - Two feet of cover applled to
cgmpleted areas within one month. Final cover graded to minimum 2%
slope.

{(ii) Vegetation on terminated areas - _Suitable vegetation shall be
maintained on terminated areas.

Violation(s) of special permit conditions -~ List and describe violation(s)
of special conditions of the site permit.

Note whe'her pictures weré taken and describe what picture represents.

Forward the original. report to the Section Chlef Section of Enforcement,
5011dd§ tg D1v1510n, 1935 West County Road B2, Roseville MN 55113,

one ¢ Tt {ifiel MPCA rec.ona2l o:fice, on? copy to the facility permittee
and one to the county solid waste off;cer.
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METROPOLITAN WASTE CONTROL COMMISSIun—
350 Metro Square Building, Saint Paul, Minnesota 55101
222-8423 G E. W
TM.
MEMORANDUM August 31, 1979

SUBJECT: APPROVAL OF PLANS AND SPECIFICATIONS AND AUTHORIZATION TO
ADVERTISE FOR BIDS, METROPOLITAN WWTP ASH DISPOSAL PROJECT

The Metropolitan Wastewater Treatment Plant produces approximately 75,000
cubic yards of ash each year as a by-product of sludge incineration. The
ash is sluiced to three settling basins for temporary storage. It is
anticipated the basins will be completely full within 7-8 months.
Previously we disposed of the ash at the old St. Paul Landfill which is
adjacent to the Metropolitan WWTP. The land is owned by the St. Paul Port

2

Authority and the Milwaukee Railroad. The two parties have allowed ut111zat1on

of the old Tandfill because large sections had inadequate amounts of
cover material.

fs~sufficient land at the old landfill to deposit an additional
100,000 yardg of ash. The ash will be utilized as a final cover over the
. e area will be graded and sloped, to channel runoff away from
andfill. This diminishes leachate potential from both the ash and
existing refuse., The area will also be covered with top soil and seeded.

Plans and Specifications have been prepared by the staff. The project cost
is estimated to be $400,000.

RECOMMENDATION

It is recommended that the Commission approve the Plans and Specifications
for the Metropolitan WWTP Ash Disposal project and authorize the Chairman
and Chief Administrator to advertise for bids contingent upon approvals from
the Metropolitan Council and the Minnesota Pollution Control Agency.

FUNDING AUTHORIZATION

1979 Program Budget, Program 039, Amount Provided $13,926,767, Amount
Unencumbered $7,670,461, Amount of This Request $400,000.

Reviewad by: Prepared by:
/’;\;:-:- et “' :‘/ :Z L * ‘::
Anthony C.~&mérre ‘Bernard J. Harrington

Deputy Chief Administrator

RECEIVED)

SEP 2 11979

MINN. POLLUTION
CONTROL AGENCY RS

Director of.Engineering



Bu~iness Item "3"
p1544

METROPOLITAN WASTE CONTROL COMMISSION
350 Metro Square Building, Saint Paul, Minnesota 55101
222-8423

RESOLUTION NO. 79-270

APPROVAL OF PLANS AND SPECIFICATIONS
AND AUTHORIZATION TO ADVERTISE FOR
BIDS, METROPOLITAN WWTP ASH DISPOSAL
PROJECT

BE IT RESOLVED, That the Mefropo]itan Waste Control Commission hereby
approves the plans and specifications for the Metropolitan WWTP Ash
Disposal Project and authorizes the Chairman and Chief Administrator

to advertise for bids. Funds are provided in the 1979 Budget, Program
039, in the Amount of $400,000.

Adopted this 18th day of September, 1979
METROPOLITAN WASTE CONTROL COMMISSION

By By

Salisbury Adams, Chairman Richard J. Dougherty, Chief Administrator

RJID:WGM:nc

1010178
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METROPOLTITAN COUNCTIL
Suite 300 Metro Square Building, Saint Paul, Minnesota 55101

March 3, 1980

MEMORANDIUM

TO: Solid and Hazardous Waste Management Advisory Committee

FROM: Environmental Plénning Division Staff
(Paul Smith and Carl Schenk)

SUBJECT: Proposed Disposal of Ash from the Metropolitan
Wastewater Treatment Plant near Pig's Eve Lake,
St. Paul
Metropolitan Council District No. 3
Metropolitan Council Referral File Number 8093-1
and File Number 8093-2

I. INTRODUCTION

The referenced project was submitted to the Council by the
Minresota Pollution Control Agency and Environmental Qualityv
Board for review under the requirements of Minnesota statutes
which require Council approval of solid waste disposal
facilities before the Minnesota Pollution Control Agency (MPCA)
can issue a permit for such a facility and under the Mississippi
River Critical Area designation and Interim Development
Regulations respectively.

Two types of action are required of the Phvsical Development
Committee: 1. the approval or denial of the application for a
sclid waste permit for this project and 2. 2 finding of
consistency with Mississippi River Corricdor Critical Area
Interim Development Regulations and a recommendation to the EQB
on the appropriateness of this project.

II. AUTHORITY FOR REVIEW

Under state law (Minnesota Statutes 473.823, Subdivision 2) the
Metropolitan Council must review and approve solid waste
dispcsal facilities for consistency with the Solid Waste
Managament Chapter of the Metropolitan Development Guide before

the Pollution Control Agency can issue a permit for such a
facility.

The Governor's Executive Order Number 79-19 designating the
Mississippi River Corridor as a state Critical Area requires
~that the Council review certain proposed cdevelopments and make a
recormendation to the Environmental Quality Board. The

£'1020061
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Executive Order and Council procedures allow the Council to holé
a oublic hearing on proposed developments referred to it for
Critical Area review. The Metropolitan Council is then to
forward its final recommendations to the Environmental Cuality
Board within 30 days of the closing of the puhlic hearing.

The proposed Pig's Eve Ash Disposal Project is subject to
Critical Area review because it is a governmental development,
since it is being provosed by the Metropolitan Waste Control
commission (MWCC) and it 1nvolves the alteration of the
floodplain.

/,JII. PROPOSED PROJECT DESCRIPTION

K4

, The Metropolitan Waste Control Commission proposes to empty two

! (Basins 1 and 2) of the three ash lagoons at the Metropolitan
(Pig's Eye) Wastewater Treatment Plant and dispose of the ashes
on the former St. Paul landfill site. The ash is a product of

‘ the sludge incineration process at the treatment plant. (The
Metro Plant currently produces about 75,000 cubic yards of ash
ver year.) The ash materials are sluiced from the plant into

'+ the lagoons where the solids settle out of suspension and the
liguids are discharged into Pig's Eye Lake. (Figure 1) Two of
the three lagcoons havebeen filled. 1In orcer for the system to
function nroperlv and to prevent violations oF the state NPDES
permit these lagoons must be emptied.
Approx1mately 100,000 cubic vards of ash material at an
estimated ceost of $300,000 will be removed from twco of the
basins and spread on a sixteen acre area on the former citv
landfill site to a depth of one to four feet depending on the
site conditions. 1In addition six inches of soil will be
provided to cover the ashes, and the area will be seeded. _Daily
cover will be required if ash is deposited at the site under non-
freezing conditions. Daily cover will consist of six inches of

: soil. The area will be sloped to facilitate runoff towards

l Pig's Eye Lake to the south. Battle Creek flows aleng the west

i side of the site.

i
I

\ The proposed disposal area covers or includes a portion of a.
\\51m11ar ash disposal site approved by the Metropolitan Council
and MPCA in late 1977. During December, 1277 and January, 1978
two basins were emptied and approximately 136,000 cubic vards of
ash were spread over 31 acres of the former landfill. Six
inches of topsoil were applied and the area seedeé. See Figures
1 and 2.

The land is presently owned by the St. Paul Port Authority but
it will be transferred to the city shortly for developrment as
part of Pig's Eye Regional Park. The Metropolitan Waste Control
Commission has applied to the City of St. Paul for a concditional
use permit for this project. The City Planning Commission will
hold a hearing on this matter on March 6.

IV Project Review

There are several potential issues regarding the consistency of

5551020062
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the proposed development with the Solid Waste Management Chapter
of the Metropolitan Development Guide and the Mississippi River
Critical Area designation. These issues are as follows:

o The first issue relates to the consistency of the proposed
development with the Solié Waste Management Chapter.

o The Metropolitan Council and EQB recently reviewed St.
Paul's Critical Area plan and regulations for the entire
river corridor including the Pig's Eye Lake area. The
second issue to be addressed is the consistency of this
project with the City's plan for the ernd use of the Pig's
Eye Lake area. .

o The proposed development is located in the floodplain near =
Battle Creek and Pig's Eye Lake. The third issue concerns

the potential for degradation of surface and grcundwaters in
the area.

0 The Metropolitan Council in its review and approval of the
previous ash disposal development on the former city
landfill area recommended that the MWCC analyze alternative
uses and methods for disposing of ash materials for the
period to 1981. The third issue concerns the availability
of alternatives to the proposed development and their
environmental and economic implications.

A. Consistency With Sclid Waste Guide Chapter

There are several issues regarding the consistency of the
proposed project with the Solid Waste Management chanter of the
Metropolitan Development Guide. These issues are as follows:

o} The facility's location is based on information which
establishes that the waste and its constituents may be
assimilated by .the disposal environment without
degrading the quality of the off-site environment.

o) A sound environmental monitoring program is conducied
at the site.

o) The determination that other waste management practices
and locations are not feasible.

(o} Compatibility of the proposed project with county and
municipal solid waste and land use plans.

1. The proposed ash disposal site is located on the abandoned
St. faul (Pig's Eye) Landfill north of the Pig's Eye Lake and
adjacent to the Metro Waste Treatment Plant. This landfill was
operated by the City of St. Paul from about 1956 to 1971.
Resicdential, commercial, and industrial refuse was deposited in
the landfill. Industrial chemicals in liquid and containerized
drums were also put in the landfill. In November 1877, -a_.solid
waste permit was issued by the MPCA allowing the MWCC tog spread

102005?
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sludge incinerator ash over a portion of the abandoned land-
£ill. The proposed project is a horizontal extension of the
area covered under the 1377 permit. (See Figure ZJ

The proposed ash disposal site is located on an alluvial bar on
the east side of the Mississipvi River flood plain. ThHe
alluvial bar has been submerged several times in the past ané

" the area has alternated between alluvial bar and marsh at least
four times. The landfill area is completely surrounded by
bodies of surface water and ground water levels are directly
influenced by changes in the stage of these adiacent bodies. ‘
Since the Mississippi River flows south, the overall movement of
ground water beneath the site is also to the south. On a
smaller scale, however, the orientation and permeability of the

underlying sediments causes considerable variance from this
general southward flow.

The chemical characteristics of the sludge incinerator ash that
was previously deposited on the landfill site are shown in Table
l. The ash has a high pH due to conditioning of the wastewater
sludge prior to dewatering and subsequent incineration.. This
also increases the calcium and iron concentrations in the ash.

A leachate test was run by the MWCC on the ash in the ponds on
June 8, 1977 prior to the previous ash. disposal. The results of
this test are vresented in Table 2 along with Minnesota
Department of Health (MnDOH) drinking water standards. MPCA
reviewed the test results and stated that the metals in the ash
were relatively insoluble and should not migrate from the
deposited ash.

Data on the average ground water quality under the abandoned
landfill prior to the previous ash disposal is presented in
Table 3. Comparison of this quality with the MnDOH and U.S. EPA
drinking water standards, also contained in Table 3, shows that
the ground water did not meet drinking water standards. The
ground water quality was very close to the limitations for most
of the metals, such as cadmium , chromium, and lead. Values for
iron and ammonia exceeded the standarés or recommendations. .In
adcdition, the ground water contained a high concentration cof
organic compounds, as evicenced by the' large chemical oxvgen
demand.

A summary of the apparent changes in ground water quality after
the previous disposal of ash at the site are shown in Table 4.
As shown in Table 4, there was no apparent change in the
concentrations of cadmium, total chromium, and chromium (VI) in
the water from wells 101, 102, 104 and 106 (see figure 2 for
location of wells). The concentration of copper in the water
from these wells did not appear to change, except in well 101.
The copper concentration rose slightly, but was still below the
¢rinking water standarcd of 1.0 mg/l. ,

The mercury concentration varied in the water from the four
wells, but was generally below the recommended drinking water
standard of 2.0 parts per billion. VWater from well 101, which

i
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Table 1

CHEMICAL CHARACTERISTICS OF METRO PLANT
SLUDGE INCINERATOR ASH

Parameter Concentration
October 1977 * November 1977°®
(mg/ kg) (mg/ kg)
Ag - -—_ 77
Al — 29,700
Ba — 166
Ca — 242,000
Cd 47 50
Co . — 20
Total Cr 2.824 1,180
Cu 2,170 1,820
Fe - 15,100
Hg ; 0.1 Negligible
Mg — 12,600
Mn — 233
Ni 533 96
Pb 571 60
Zn 2,548 1.070
pH — 10.75

a Grab sample of ash collected and
analyzed by the MWCC.

b Grab sample from ash lagoon
collected and analyzed by CHaM HILL.

1020057
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Parameter Water Elutant
First 200 mi Last 200 ml

{mg/ 1) (mg/ 1)

Cd 0.01 0.01
Total Cr 6.30 1.05
Cu 085 0.05

Hg 06° 02°

Ni 0.09 0.05

Pb 0.06 0.05

Zn 0.03 0.02

pH 9.45 10.85

a Class A Standards.

Table 2

ASH LEACHATE TEST RESULTS

b Standard for Cr (V1) is 0.05 mg/l.

¢ Concentration in ppb.

d Standard for Surface Water Quality.

Source: MWCC; average of results from
tests on 6/3. 6/16, and 6/29/77.

apos 1020056

First 200
(mg/ 1)

0.05
3.90
0.71
08
0.34
0.54
0.086

Acid Elutant

mi Last 200 mi

(mg/ 1)

0.10
405
2.20
0.2
0.91
1.16
282

01552

MnDOH
Drinking
Water
Standards®
(mg/i)

0.01

0.05

6.5-8.5°



Table 3
AVERAGE GROUNDWATER CHARACTERISTICS PRIOR TO ASH DISPOSAL_

Parameter Value MnDOH
(mg/1) Drinking Water
Standards®
(mg/1)

Cd 002 0.01

Cn 0.009 0.01
Cr 0.05 —_
Cu 0.02 1.0
Fe 0.33 0.3
Hg? 0.5 —

Mn 0.67 0.05
Ni 0.07 —

Pb : 0.05 0.05
Zn 0.13 5

pH 7.7 65-8.5

COoD 267 —_—
BOD 16 —
ALKALINITY 1338 —
TKN 135 —_
NHi—N 132 —_—
NOa—N 0.75 10

a Concentration in ppb.
b Class A Standards.

Source: MWCC: average results from sampling
on 6/16/77 and 6/28/77 at wells 104 through 108.

net 1R agss



PARAMETER

Cd

TOTAL Cr

Cr (V1)

Cu

Hg

N

Pb

Zn

ALKALINITY

pH

TABLE 4

01554

APPARENT GROUND WATER QUALITY CHANGES FOLLOWING ASH DISPOSAL

WELL 101

NO APPARENT
CHANGE

NO APPARENT
CHANGE

NO APPARENT
CHANGE

VARIES SLIGHTLY.
BUT BELOW
DRINKING WATER
STANDARD (1.0 mg/t)®

VARIABLE INCREASE
AND DECREASE,

BUT BELOW
RECOMMENDED
DRINKING WATER
STANDARD (2.0 mg/1)®

SLIGHT INCREASE

AND THEN DECREASES;

NO DRINKING
WATER STANDARD

AT DRINKING

WATER STANDARD
INITIALLY (0 05 mg/1).?
INCREASES. BUT
THEN DECREASES

INCREASES. BUT
LEVELS OFF
BELOW DRINKING
WATER STANDARD
(5 mg/1)?

INCREASES. BUT
THEN STARTS TO
DECREASE

VARIABLE. BUT
DECREASES FROM
€A’BOUT 80TO

5

WELL 102

NO APPARENT
CHANGE

NO APPARENT
CHANGE

NO APPARENT
CHANGE

NO APPARENT
CHANGE

INCREASES FOR
TWO SAMPLES,

BUT THEN DECREASES
BELOW RECOMMENDED
DRINKING WATER
STANDARD (2.0 mg/1®

NO APPARENT
CHANGE

SLIGHT
VARIABILITY

VARIABLE,

BUT INCREASES
SLIGHTLY TO

A LEVEL
BELOW 0.2 mg/1

INCREASES. BUT
THEN STARTS
TO DECREASE

DECREASE FROM
ABOUT 80 TO
6.9

2 MnDOH Class A Drinking Water Standards.
® water Quality Standards for Drinking Water (Ref. 13).

HEE
-

-

... 1020054

WELL 104

NO APPARENT
CHANGE

NO APPARENT
CHANGE

NO APPARENT
CHANGE

NO APPARENT
CHANGE

VARIABLE, BUT
GENERALLY BELOW
RECOMMENDED
DRINKING WATER
STANDARD (2.0 mg/1)®

NO APPARENT
CHANGE

AT DRINKING

WATER STANDARD
INITIALLY (005 mg)®
AND VARIES
PERIODICALLY
ABOVE THIS

LEVEL

INCREASES TO

A LEVEL OF
ABOUT 0.5 mg/L,
WHICH 1S

BELOW DRINKING
WATER STANDARD
(5mg’)?

INCREASES, BUT
THEN STARTS
TO DECREASE

DECREASE
FROM ABOUT
777067

WELL 106

NO APPARENT
CHANGE

NO APPARENT
CHANGE

NO APPARENT
CHANGE .

NQ APPARENT
CHANGE

VARIABLE, BUT

BELOW RECOMMENDED
DRINKING WATER
STANDARD (2.0 mg-1}°

NO APPARENT
CHANGE

AT DRINKING WATER
STANDARD INITIALLY
{0.05 mg 1" AND
VARIES PERIODICALLY
ABOVE THIS

LEVEL

INCREASES TO
A LEVEL OF
ABOUT 7 mg!!

INCREASES
TO A CORSTANT
LEVEL

DECREASE FROM
ABOUT 77
7067
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is up-gradient of the ash disposal site, showed the only

apparent change in nickel concentration. However, there is no
drinking water standard for nickel.

The lead concentration in the ground water was at the drinking
water standard prior to ash disposal and varied above this
level after the ash disposal in all four wells. It must bhe
noted that this increase in lead concentration occurs in well
101, which is up-gradient of the ash disposal site and well
106, where leachate from the ash should not have migrated to
this well within the time period since the ash dispcsal. This
apparent change in the water quality from the four wells also oc-
curred with the zinc concentration. Water from wells 101 and
106, neither of which should be affected by the ash, showed
greater increases in zinc concentrations than 4id water from
wells 102 and 104. :

Assuming that the monitoring well's samples were representative
of the ground water and the wells were properly placed in the
leachate plume from the ash, the increase in the concentrations
of metals in wells 101 and 106 suggests that the apparent
ground water quality changes could be from a different source
than the ash. Given the complex nature of the soil and
landfill system and the interacting factors, it would be
difficult to determine what is the exact mechanism and cause of
the indicated ground water quality changes, but a few pos-
sibilities are briefly discussed.

The ground water monitoring data shows that the oH of the ground
water is gradually decreasing. The lowering of pE could result
in the increase in the solubility of certain metal species that
were already contained in the landfill. The decrease in pH
appears to occur in well 101 before the other wells. Since well
101 is up-gradient of the ash disposal site ané is highly
influenced by water in Battle Creek, suggests that acidityv could
be flowing into the ash area and due to another source than the
ash. This water would be from surface runoff from areas north
of the landfill, such as the railroad vard. (see Figure 1).

This surface runoff could contain acidic materials or various
metals that were measured in the ground water.

The decrease in »H could also be the result of inecreased
biological activity in the landfill due to fluctuating ground
water levels. It should be noted that the ash has a hYigh lime
content, which wouldf{decreas®) the pH of leachate percolating

througnh tne asn. L ALt Se

o——

The pH of the distilled water that was passed through the ash in
the leachate test described earlier, was raised to 10.85 (Table
2). The addition of the ash to the top of the landfill should,
therefore, have reduced the mobility of metals originating from
the landfill. This could be 2 possible explanation for the
lower apparent changes in zinc concentrations in water from
wells 102 and 104, compared to wells 101 or 1046. Heowever, the
pH in all four wells appears to decrease about the same extent.

e 1020053
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Another possible source of the indicated ground water quality
change is fluctuating ground water levels resulting in oxidation-
reduction reactions that could increase the mobility of various
metals. Also, since the abandoned landfill contains industri 1
wastes, chemicals could be originating from this source:

In summary, the increase in certain metals concentrations in
wells that should not have been impacted by the ash (wells 101
and 105), suggests that the indicated water quality changes
could be due to a source other than the ash. In addition, the
magnitude of the apparent change in ground water quality is
probably of reduced importance considering that the ground water
quality did not meet drinking water standards prior to ash
disposal. The mercury and zinc concentrations in water from the
wells apnear to increase, but generlly stay below even the
recommended drinking water standards. Given that mercury is
measured in the part per billion range, it is also possible that
the variations in mercury concentration is due to analytical
variations.

The location of the proposed ash disposal project and the
capacity of this disposal environment to assimilate waste
without degrading the qualitv of the off-site environment is
consistent with Solid Waste Guide chapter policies.

2. The environmental monitoring program conducted at the
landfill appears adequate to properly evaluate contaminants
migrating from the site. Currently, the MWCC monitors ground
water levels and quality from four wells in the ash disposal
site (wells 101, 102, 104 and 1056). The location of these wells
are shown in figure 2. 1In addition, some historical ground
water levels and quality data have been available from wells
established by the Soil Exploration Company during
investigations for a proposed coal handling facility.

Presently, wells 101, 102, 104 and 10€ are sampled gquarterlv for
pH, alkalinity, mercury, cadmium, zinc, lead, nickel, covper,
total chromium, ammonia and hexavalent chromium. The test
results from these samples are evaluated by the MPCA—

3. Alternatives to the proposed project are discussed Jater in
this report. .

4. The proposed ash disposal project is consistent with local
solid waste and land use plans affected by the project. Ramsey
County is currently in the process of preparing its solid waste
master plan. The proposed ash disposal project does not
preclude or adversely affect solid waste policy decisions that
will be made in the future concerning preparation of the
county's master plan.

B. Consistency with St., Paul Critical Area Plan

-

41020052
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Under the Critical Area designation the Pig's Eye Lake Area has
been designated as an Urban Open Space District to conse-ve and
protect the existing and potential recreational, scenic, natural
and historic resources and uses for the use and emjoyment of the
surrounding region. The requirements for this district and the
Critical Area Interim Development Regulations apply to all
proposed developments until the City of St. Paul adopts plans
and regulations which have been approved by the EQB. Also the
Executive Order sets a specific standard for the Pig's Eye Area
which states "The City of St. Paul shall prepare plans and

regulations to balance open space, industrial and commercial
developments ...".

According to the proposed St. Paul Critical Area Plan which the
Metropolitan Council reviewed in January, 1980, the ash disposal
site will be located within the boundaries of the Pig's Eye
regional park. See Figure 3. The City of St. Paul has not as
yet taken any official action on the proposed ash diswosal. The
City Planning Commission will be reviewing the proposec local
conditional use permits for the ash disposal at its meeting and
public hearing on March 6. The results of that meeting will be
made available to the Physical Development Committee for its
hearing on March 13, 1980. The city planning staff has
indicated informally that there does not appear to bhe any
significant concerns about the ash disposal as of this date. At
the time of the previous permit the city expressed some concern
about the capability of the ash fill and cover to support plant
material and particularly the eventual re-establishment of trees
on the site. At that time the citv felt that the underlying
landfill materials would be a greater problem in attempting to
establish trees. 1In the two years since the initial ash
disposal the seeding of the site has resulted in the development
of a dense growth of grasses and other vegetation.

Ramseyv County has been designated in the Regional Recreation
Open Space Plan as the implementing agency for the Pig's Eye
Regional Park. Copies of the proposed ash disposal

project were submitted to the Ramsey Countv Parks and Open Space
department staff for their review. The staff has indicated
informally that they have no major concerns about the impact of
the proposed project on the regional park.

Based on the comments of the Ramsey County Parks and Open Space
and St. Paul city planning staff the proposed project would have
minimal effect on the proposed regional park and the city's
Critical Araea plan for the area.

C. Potential Degradation of Surface Waters

The potential impact on ground water quality has been discussed
thoroughly under the section "Consistency with Solid Waste
Management Chapter." This short section will focus on the

1020051
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floodplain location of the disposal site and examine the
potential impacts of runoff on surface waters in the area, i.e.
Battle Creek and Pig's Eye Lake.

Under the Critical Area designation lands and water in.the Urban
Open Space district are to be "managecd to conserve and protect
the existing and potential recreational, scenic, natural and
historic resources ..." The Interim Development Regulations set
specific requirements for grading and filling in all districts
to protect surface waters from sedimentation.

The proposed site 'is located in the flood fringe area of the
designated floodplain. The 100-year flood level is at an
elevation of 706 feet above sea level at this location. The
completed elevation of the disposal site will range from 702 to’
708 feet above sea level. A portion of the completed site could
be "inundated" during flood periods. During the public hearing
and review of the previous ash disposal project the DNR staff
testified that there would be insignificant flood water
velocities at the site during flood levels. The conclusion at
that time was that if the site were covered with clayey soils
and a vegetative cover were established as soon as possible, the
project would not present serious floodplain management
concerns. The current ash disposal project is in the same
general floodplain location, ané the Metropolitan Waste Control
Commission has indicated that six inches of top soil will be
applied and the area will be seeded as soon as final grading is
completed to minimize future erosion problems. Daily cover will
be applied if the ash is spread during non-freezing conditions.
Daily compaction of the cover materials will further minimize
the erosion potential. Also, MPCA regulations require that

surface runoff be managed to minimize erosion at all landfill
sites.

State and local permitting agencies should be assured that
adequate measures are utilized to minimize the erosion of the
cover materials and ash during and following completion of the
project. A permit for grading and filling is required under
the Critical Area Interim Development Regulations. Specific.
standards for erosion control are to be met in granting the
permit. '

D. Alternatives to the Proposed Action

Along with its approval of the initial ash éisposal project in
1977 the Metropolitan Council recommended that "the MWCC analyza
daily alternative uses and methods for disposing of ash
materials for the period to 1981 and their environmental and .
econcmic impacts." It was assumed that the improved facilities
at the Metro Plant would be completed by 1281 and the lagoocns
would no longer be needed. During the interim period the
Metropolitan Waste Control Commission has been examining various
immeciate solutions to the disposal of the ash particularly
until implementation of a long-term management system can be

1020049
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achieved. 1In May 1977 the Commission authorzed the preparation
of a residuals management study as part of its 201 facilities
planning effort. The study included an analysis of ané
recommendation for interim systems to cover that period before
1982 when a lorg-term residuals management system would be
implemented. 1ne results of that study were published =in the

report Residual Solids Management Study - Analysis of Immediate
Needs May, 1978.

The residuals management study concluded that for the immediate
future landfilling is the only method with any assurance of
reliability and implementation. At present there is no
dependable alternative use on a large scale. Possible use of
incinerators are being investigated as part of a long-term
management plan. The other aternatives considered in the study
included expansion of thhe previous ash disposal site on the '
former St. Paul landfill, expanding the volume of the temporary
storage basins at the Metro Plant, and commercial landfilling.
The ash would be confined in a separate area of the lancéfill or
used as a hase cover prior to the placement of top soil and
seeding similar to the current project. The study recommended
that the former landfill site be used to dispose of ash from one
basin to allow the MWCC time to implement an alternative system

for the immediate needs period to 1982 using either of the two
latter methods.

The MWCC staff has indicated that the agency will apply for
permits in the near future to expand the capacity of the
temporary storage basins. There will then be adequate basin
cavacity to temporarily store the ash until 1683. The staff
estimates that by 1983 the MWCC will have selected and have in
operation a site for a separate landfill to meet the long term
needs for ash disposal. Commercial landfills have not been
available for ash disposal for several years due to :PCA
regulations which prohibit the ash from being mixed with other
solid wastes in a common area. This is based on a concern that
the acidic conditions in other solid wastes would permit the
metals in the ash to go into solution and leach into the ground
water. The MWCC staff indicates that landfill operators have
refused to landfill the ash separately. BRecause of “the lack of
alternative uses and other methods such as temprnrary storage
space for disposing of the ash at this time, the disposal of the
ash on the former St. Paul landfill appears to be the only
viable solution at this time.

V. Conclusions-

1. The proposed nroject is consistent with the Metropolitan
Council's Solid Waste chapter of the Metropolitan
Develooment Guide.

2. The proposed project is consistent with the City of St.

Paul's Critical Area plan for the Pig's Eye Area and the
oroposed Pig's Eye regional park.
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3. The proposed project is consistent with the requirements of
the Critical Area Urban Oven Space district for development
in the Pig's Eye area. The project and proposed measures
will protect the waters and lands in this district.

4. The vroject is consistent with local and state floodplain
management standards requirements.

S. The measures required by the MPCA and Critical Area Interim
Development Requlations will prevent erosion of the ashes
and soil cover. The Interim Development Regulations
require that specific erosion control standards be met in
order to secure a grading and filling permit.

6. There are currently no viable alternative uses or sites for
the immediate disposal of the incinerator ash. The MWCC is

presently studying a long-term disposal plan for the ash to
be implemented by 1983.

vI. Recommendations

1. That Metropolitan Council approve the Metropolitan Waste
Control Commission's solid waste permit application te the
Minnesota Pollution Control Agencyv for the disposal of
incinerator ash in the Pig's Eye Lake area on the site of
the former St. Paul landfill.

2. That Metropolitan Council recommends to the EQB that the
proposed disposal of incinerator ash in the Pig's Eye Lake
area on the former St. Paul landfill be found consistent
with Critical Area requirements for ﬂeanoDment in the Urban
Open Space district.

3. That the solid waste permit issued by the MPCA for the
proposed incinerator ash disposal project be conditioned to
provide for the daily application and compaction of 6" of
cover material to the workino area of ash disposal andé

seeding of the project area upon completion of the final .
grading.

CH7492a
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DEPARTMENT OF THE ARMY 7

ST. PAUL DISTRICT. CORPS OF ENGINEERS . @
1135 U. S. POST OFFICE & CUSTOM HOUSE -

ST. PAUL. MINNESOTA 3535101

([ OYE
REPLY T0
ATTENTION OF:
NCSCO=-GR(77-143=27) 11 January 1978

Mr. Louis Flynn .

Minnesota Pollution Control Agency
1935 West County Road B2
Roseville, Minnesota 55112

Dear Mr. Flynn:

An investigation conducted by the Corps of Engineers has revealed that
Shafer Construction Co. of Forest Lake, Minnesota, while working under
a contract with the Metropolitan Wagte Conptrol Commission, placed fill
for a haul road in a wetland adjacent to Pigs Eye Lake in Section 10,
Township 28 North, Range 22 West in Ramsey County, Minnesota.

No Department of the Army permit has been issued to the Metropolitan
Waste Control Commission authorizing placement of fill material in wet-
lands adjacent to Pigs Eye Lake. The said activity is in violation of
Section 301 of the Federal Water Pollution Control Act Amendments of
1972.

In order to assure that a thorough public interest review of this
matter is conducted and to promote to the most practicable extent the
consistent application of Federal, State and local regulatory guide-
lines, we request that your office forward comments it may have rela-
tive to the unauthorized activity.

We would appreciate your comments specifically addressing such considera-
tions as follow: :

a. Impacts and significance of the unauthorized activity;

b. Authorization or approval, if any, previously granted by
your agency;

c. Desirability or feasibility of restoration;

d. Applicability of interim protective measures;

e. Applicability of criminal or civil sanctions;

f. Desirability of accepting an after-the-fact permit
application.

1010058
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It should be noted that a combination of these remedies is generally
available and that restoration and/or criminal and civil sanctions are
available if an after-the-fact permit is denied. Also, if restoration
or interim protective measures are recommended, we request that the
nature and extent of the remedial measures be specified.

Since the work is of a nature where delay in our handling of this case
could be prejudicial, we request your comments within thirty (30) days
from the date of this letter. If a response is not received by that
time, we will assume you wish to make no comments.

Should you have questions in this matter, please contact this office
at the above address or call Richard Howard at (612) 725-7976.

Sincerely,

SO 4]
(oslbeain 0 [Rr20r: %
WILLTAM D. PARSONS
Chief, General Regulatory Branch
Construction-Operations Division
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DOCUMENTS RELATING TO:

THE ST. PAUL WATER DEPARTMENT (EXHIBIT C.4)
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June 16, 1978

Willi{am Meuissen

St. Paul Water Department
277 North Hamline Avenue
St. Paul, MN 55104

Dear Mr. Meuissen:

As discussed during our telephone conversation of June 1%,
1978, 1t has come to the attention of this office that
refuse has been excavated from the abandoned Pig's Eye
landfill and placed 1n a wetland locataed east of the tree
chipping facility at Piag's Eye.

As you are aware, the United States Corps of Engineers is
requiring removal of this materfal from the wetland.

Please be advised that the P{ia's Eye landfill has been
certified closed by this office. Therefore, excavatéd
refuse cannot be disposed of at the landf{ll unless a permit
therefor is issued by the Agency. Since 1t is unlikely that
Agency staff would recommend permft issuance for such a pro-
Ject to the Agency board, 1t would appear that hauling the
refuse to an Agency permitted solid waste dispesal facflity
is the only feasible method for disposal of this material.

Thank you for your cooperation on this matter.

Yours very truly,

Danfel A. Comeau
Sofl Scientist
Permits Section

DAC:nw Division of Solid Waste
bcc: TPC, BWB, LLD

Rich Howard, Copps of Engineers
Mike Mueller, MDNR
Dan Schacht, Ramsey Co. SWO

296-7324
2275108
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DOCUMENTS RELATING TO:

WHIRLPOOL CORPORATION (EXHIBIT C.5)

SELRY DEISTRICT COMMERCIAL (EXHIBIT C.6)
RAMSEY COUNTY RECREATION DEPARTMENT (EXHIBIT C.7)
PHALLEN AREA COMMERCIAI, COUNCIL (EXHIBIT C.8)
EAST SIDE COMMUNITY (EXHIBIT C.9)

MADEL NEIGHBORHOOD BEAUTIFICATION (EXHIBIT C.10)
DAYTON'S BLUFF COMMUNITY CENTER (EXHIBIT C.11)




T0:

FROM:

DATE:

SUBJECT:

paint sludge material”,
such material on the basis of one to three months.
materials and almost completely solid rather than liquid.

little water in that.

Joe Crea
Kent Schonberger

October 13, 1971

01570

QUESTIONS RAISED RELATIVE TO WHIRLPOOL CORPORATION'S REFUSE MATERIAL

Ed Hartung who is an engineer with the Whirlpool Corporation on Payne
Avenue (phone 776-8511) called me on October 12, 1971 to state that the contractor
wvho handles the waste disposal for Whirlpool had conveyed back to Mr. Hartung that
there had been some questions raised at the landfill relative to the nature of
the material vhich was being disposed of.

Mr. Hartung states that questions were raised by someone at the landfill
as to the advisability or legality of disposing of what he calls "porcelain and

He says they dispose of no more than 15 to 20 barrels of
He says these are not toxic

The porcelain material, he says, is a totally inert substance that {s
1ike a crushed or chipped glass material and has less than a 2% moisture factor.
The paint gludge materisl, he says, is actually the residue left after cleaning
out the recycling pumps used for painting and, he says, there is actually very

Since these are not flammable materials, nor are they toxic

materials, he is wondering why the question is being raised about bringing this
material to the landfill,

are with regard to the handling of it.

Since all I have to go on is wvhat he tells me, I would appreciate your
looking into this further and determining whether the amount of material, the
nature of it, etc. is as he says or is different, and what your recommendations

If it 1is as he says, 1 see no problem to

it, but 1f it is different, please leat me know at your earliest convenience.

KS/em
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TO: EUGENE VERDICK
FROM: DONALD E. NYGAARD
DATE: FEBRUARY 27, 1973
SUBJECT: TRASH AND RUBBISH STREWN AROUND ENTRYWAY TO OLD PIG'S EYE LANDFILL

I mentioned this to you on the radio Tuesday morning, February 27th,
but I'1ll follow it up with a brief memo. I noticed this morning that there is
a considerable amount of rubbish strewn along the east side of the rosdway adjacent
to the gate at Pig's Eye. Very likely this rubbish has been there for some time
but, I expect, because it i{s there people add to it from time to time.

I'd 1ike you to route a few compactor trucks down there at the end of
the day over a period of two or three days to get the rubbish cleaned up, then,
please post a "no dumping" sign at that location.

Thanks, Gene.

AR
DEN/em N /\, L_/,J
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DOCUMENTS RELATING TO:

MINNESOTA MINING & MANUFACTURING (EXHIBIT C.12)
HAUL~-A-WAY SYSTEM (EXHIBIT C.13)
MCRNIGHT BROS. (EXHIBIT C.14)
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MEMO

Fred E. Edlund, Supervisor

Minnesota Mining & Manufacturing

Pr 6-8811, Ext. 6134

Asked for permission to dump daily rubbish at Pigseye Landfill, that
they have been hauling to private property off Highway #94 known as
Harry McNealy Farm. Said there would be a total of 9 to 10 loads
daily with about } coming from Chemolite Plant, or 20-25 loads week=-
ly. Loads to be delivered after 7:00 a.m. and before 4:00 p.m. daily
except Sunday. I proposed charge of $300.00 per month, which was

subsequently accepted as of April 1, 1961. (See copy of agreement

and Council ermi dated -1-61 ayable monthl dvance
sé Pk “54“12f" r

West St. Paul pays $100.00 per month for 20 yards per week, payable

January 1 annually, 5ﬁ/advanc§/agreement dated December 21, 1960.

Haul-A-Way System (Deen Meredith) - $25.,00 per month for 5 yards a

week. Agreement dated October 20, 1961, payable semi-annually in ad-

vance;éékl*v ﬂ’%<¥ '/‘”l‘

McKnight Bros., So. St. Paul - $10.00 per month for l yards a week.d%7m¢QZ i /ot

ﬂ‘,,,_/f o R O T
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DOCUMENTS RELATING TO:

THE CHICAGD, MILWAUKEE, ST. PAUL
& PACIFIC RAILROAD (EXHIBIT C.15)
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THE DEPARTMENT OF PUBLIC WORKS

OF THE I-f

CITY OF ST. PAUL
INTER-OFFICE COMMUNICATION

February 28, 1969

FILE MEMORANDUM

RE: MILWAUKEE RAILROAD'S REFUSE AT PIG'S EYE LANDFILL

DEN spoke with Mr. Roy Johnson from the Milwaukee Railroad on
Friday morning, February 28, 1969 concerning the Milwaukee Railroad's dump-
ing at the Pig's Eye Landfill. ’

Mr. Johnson stated that their truck had gone to the Pig's Eye
this morning and that the attendants would pot_allow them into the Landfill.
This was a misunderstanding on our part in that Kent's memo had not yet
arrived at the Landfill. I discussed the memo with Vern Tester and even
though the Milwaukee Railroad is hauling some wood and timbers, etc., the
Milwaukee people feel that they have a right to dump this at Pig's Eye.
Rather than make a big issue over this, I told Vern Tester to allow them
to go ahead and dump at the Pig's Eye. (I would appreciate it if Joe Crea
at his convenience would get ahold of Mr. Johnson and probably work out
some better understanding on this.)

Mr. Johnson also made a point of the fact the Twin Q;jy<Waste,__\ynﬂﬁfx ’?
Disposal hauls some for the railroad, possibly 8 or 9 loads a(zkﬁ;) and

he feels that we should not charge for this stuff that is coming from the

railroad. I told him that if they could put one of the Milwaukee Road's

stickers on that particular truck so that our people could identify it,

that we would then admit it free to the Pig's Eye Landfill. I talked to

Vern Tester about this also and our people will go ahead on this basis.

T could tell in talking to Mr. Johnson that they are getting a
little bit upset about this since it is their land, etc., and rather than
make a big issue out of these things, I think it's best that we try to
cooperate even though we have to do some things that don't conform exactly
to our policy. :

This is for file purposes.
DONALD E. NYGAARD

CIVIL ENGINEER III
MAINTENANCE SERVICES DEPARTMENT

DEN:em

cc: Joseph Crea

T
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T0: Joe Crea
FROM: Kent Schonberger
DATE; February 27, 1969

SUBJECT: Further Information relative to Ml lwaukee Rallroad refuse being dumped
at Plg's Eye Landfll]

Mr. Johnson from the Milwaukea Rallroad called me on February 25, 1969, the
same day that | recelved your memo with regard to the circumstances about which
he was asking. : S

| told Mr. Johnson, as confirmed In your note, that we could ses no reason
for having hold ups or delays in connection with thelr trucks dumping at Plig's Eye
and also that we would not have any objection to them bringing In some lumber,
espacially If thls Is being deposited in areas which the Milwsukes Rallroad gave
us for dump operations. iy s I

Insofar as bringing the location In at a gate or drivewsy off thelr propsrty,
Mr. Johnson fesls this is not necessary inasmuch as they would come through the
normal Pig's Eye access road. This wey thelr own Identifled truck would be coming
in and |'m sure other than for record keeping purposes, you would let It In then
without any charge for such dumping on the earlier stated basis of about four lcads
per day. - ' o :

Mr. Johnson also told me that they often hire & private contractor, possibly
Twin City Waste Disposal, to haul soms material from an area further down toward
thelr humping yards and that this amounts to about nine 17 yard compactor loads
per month, or an average then of about one every second or third day. He told me
that at the present time the firm hauling this apparently Is paying the entrance
_fee and In turn the Rallroad Is being billed this amount and he asked whether or
“not an arrangement could be made for the Rallroad to be rebated that money. 1|
explained that any type of rebate would be an almost Impossible thing once the money
was within the City financlal umbrells, but that If we had some completely clear and
positive means of identifying who was bringing the meterial and that only those loads
which came from the Mllwsukee Rallroad would be allowsd In, arrangemsnts could likely
be made between you, Mr. Johnson and the firm doing the hauling for s positive means
of ldentification, perhaps by some speclal tickets, signed slips or the like, we
would allow the private firm trucks hauling from the Milwsukee Yard properties only
to come Into Pig's Eye also via the normal roadways and gate at no charge. Nr.
Johnson will look further Into this matter and be in further contact with you or me.

This for your Information. r
R

KS:ma
DEN
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T0: Jos Crea

FROM: Kent Schonberger

DATE: February 24, 1969

SUBJECT: Dumping problems of the Mlliwaukee Rallroad Yard adjacent to Plg's Eye

This office was contacted by Mr. Roy Johnson, Division Englineer for the
Ml lwaukee Rallroad, phone 339-4178, who stated that as mentloned In the letter
of Dr. Cox about two months ego, there have been complalnts by the Health Depart-
ment about the dumping operatlon done by the Milwaukee Rallroad down In the vicine
ity of thelr hump switch area because of the open debrls and the lack of cover,
as wall as no permit existing for such dumpling.

Mr. Johnson states that they wish to eliminate this dumping complaint and
completaly end any disposal of materlial from thelir so-called rubblish track In that
area. He states their total debris Is about four small truck loads per day. uhlch
he estimates Iin the vicinity of 20 to 25 cublc yards total.

He says that :hls people have informed hl- that there are two baslc probluu
which have tended to prevent them from doing thelr dumping within the Plg's Eye
Landflll, for which It Is my understanding & gate or opening Is provided so that
they can go directly Into the landfll] without having to drive around to our normal
access gate. He states that (1) thelir operating people have told him that when the
trucks come to Plg's Eye, they have to walt a considerable length of time In line
to dump and with only one truck, they do not have welting time. This seems somewhat
unusual to me In the few times | have been down there there s very little, |f any,
wait with most of the trucks | have observed; (2) he states that they have a certaln
amount of lumber or timbers used In the doors of the boxcars and this lumber
materlal has been objected to by some unknown parties, supposedly at Plg's Eye.

At your convenlence could you let me know what the story Is on this walting to
dump slituation, whether thls Is anything of any consequence and If so, In view of
thelr relatively small volume and the fact they are leasing some of this area to us,
whether we could glve them some priority to Insure no wait. Secondly, could you let
me know whether this timber material has been any situation where our people have
stopped thea from dumping or whether the Rallroad people are confusing this with
dumping at possibly some other site which was prohiblited by ths Health Bursau or
soma other agency. Also, whether you think the proportion of small wood pallets or
other lumber which they would bring In would be something which we should not porult
or whether this meets the terms of the present lease arrangements we have for Plg s

Eys. 6‘ E,U-;._Q‘w ;—CZ,:KH/ _L A/ )ox:U u{)\,._(, Q. (/*7&(
./@Q:( /u\&pd < Ir}f‘"c F;L/J\) ﬁm(j - L (/
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Joe Crea 2 - February 24, 1969

I would appreclate your assembling this Information as soon as convenlient
and furnishing this In a written form, If at all possible, to Don or me and we
can arrangs to contact Mr. Johnson once we have your reply. Thank you.
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NOTICE OF PLAN APPROVAL AND CONFIRMATION

To: Creditors and Stockholders of the Chicago, Milwaukee, St. Paul and Pacific Railroad Company,
Debtor, in Proceedings for Reorganization under Section 77 of the Bankruptcy Act.

On May 1, 1985 the Trustee of the property of the Chicago, Milwaukee, St. Paul and Pacific Railroad
Company, Debtor, filed with the United States District Court for the Northern District of lllinois, Eastern
Division (the “Court™) his 1985 Plan of Reorganization-(the “Plan™) for the Debtor. Hearings with respect
to the confirmation and approval of the Plan were held by the Court on June 24, 25, 27, 1985 and on July 12,
1985. On July 12, 1985, the Court entered its Order No. 832 modifying the Plan and confirming and
approving the Plan as modified. The Plan as modified is attached to this Notice.

Any inquiries with respect to the Plan as modified should be directed to the Trustee at the address
indicated below. '

By Direction of the Court

RICHARD B. OCGILVIE
Trustee of the Property of the
Chicago, Milwaukee, St. Paul
and Pacific Railroad Company,
Debtor

547 West Jackson Boulevard
Suite 1510

Chicago, lllinois 60680-6205
(312) 294-0480

ROBERT H. WHEELER
Counse] to the Trustee
ISHAM, LINCOLN & BEALE
Three First National Plaza
Suite 5200

Chicago, Illinois 60602

(312) 358-7500

Dated: July 29, 1985
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IN THE UNITED STATES DISTRICT COURT
FOR THE NORTHERN DISTRICT OF ILLINOIS
EASTERN DIVISION

IN THE MATTER OF
CHICAGO, MILWAUKEE, ST. PAUL
AND PACIFIC RAILROAD COMPANY,
DEBTOR

IN PROCEEDINGS FOR THE REORGANIZATION
OF A RAILROAD

Docket No. 77 B 8999

The Honorable Thomas R. McMillen, Judge Presiding

TRUSTEE’S MODIFIED 1985
PLAN OF REORGANIZATION
(As Approved and Confirmed By Order 832)

RicHARD B. OGILVIE, Trustee
547 West Jackson Boulevard
Suite 1510

P. O. Box 6205

Chicago, Illinois 60680-6205

July 12, 1985
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I. DEFINITIONS

As used in this Plan of Reorganization with initial capitalization, the following words have the meanings
set forth below, except where a different meaning is clearly indicated or required by the context:

1.1 “Allowable Claim” means a Claim which is ultimately determined by the Court to be properly
payable out of the Estate under applicable law, including interest in the amount, if any, provided
by the Plan or allowed by the Court.

1.2 Asset Purchase Agreement” means the agreement between the Trustee and Soo dated April 6.
1984, as amended, which provided for the acquisition of the Debtor’s operating rail system by Soo.

1.3 “Bankruptcy Act” means the Bankruptcy Act of 1898, as amended.

14 “Claim” means a claim against the Trustee in his capacity as Trustee, the Debtor or the Estate as
defined in Section 77(b) of the Bankruptcy Act (including claims arising under certificates issued
pursuant to Section 77(c)(3) of the Bankruptcy Act and claims for fees and expenses under
Sections 77(c)(2) and 77(c)(12) of the Bankruptcy Act), whether arising Post-Petition or Pre-
Petition.

1.5 “Confirmation Date” means July 12, 1985.

1.6 “Consummation” means the carrying out of all acts and procedures contemplated by the Plan.
commencing with the Confirmation Date.

1.7 “Consummation Date” means the date fixed by order of the Court on which legal and beneﬁcxal
ownership of the Estate’s assets will be vested in the Reorganized Company.

1.8 “Court” means the United States District Court for the Northern District of lllinois, Eastern Division,
which has jurisdiction over the Debtor’s reorganization proceeding.

1.9 “Debentures” means the Debtor's 5% Income Debentures, Series A, due 2055, issued pursuant to an
indenture dated January 1, 1955 (“Indenture™).

1.10  “Debtor” means the Chicago, Milwaukee, St. Paul and Pacific Railroad Company, a Wisconsin
' corporation, which is in reorganization under Section 77 of the Bankruptcy Act, in the Court’s
Docket No. 77 B 8999.

1.11  “Distribution Date” means a date fixed by the Trustee for distribution to claimants of a particular
class in accordance with Section 5.2 of the Plan.

1.12 “Estate” means all of the Debtor’s assets, businesses and properties which are subject to the Court’s
jurisdiction in this reorganization proceeding.
1.13  “Plan” means this 1985 modified plan of reorganization.

1.14  “Post-Petition" means the period subsequent to the filing of the petition to reorganize the Debtor on
December 19, 1977 and prior to the Consummation Date.

1.15 “Pre-Petition” means the period before the filing of the petition to reorganize the Debtor on
December 19, 1977.

1.16 “Reorganized Company” means the Debtor, with appropriate amendments to its articles of
incorporation to change its corporate name, which will be vested with the assets of the Estate
pursuant to the Plan on the Consummation Date.

1.17  “Segregated Account’ means the escrow account described in Section 5.7 of this Plan established for
the purpose of securing payment of Allowable Claims after the Consummation Date.

1.18  “Soo” means collectively the Soo Line Railroad Company, a Minnesota corporation, and its affiliate
The Milwaukee Road Inc. (formerly SLRCO, Inc.), a Minnesota corporation.

1.19  “Trustee” means Stanley E. G. Hillman, qualified as Trustee on February 13, 1978, as succeeded by
Richard B. Ogilvie on August 20, 1979, in their respective capacities as trustees of the property of
the Debtor, and each duly-appointed successor.

1
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I1. INTRODUCTION

On February 19, 1985, the Soo acquired pursuant to the Asset Purchase Agreement the Debtor's
operating rail properties for $192.000.000 in cash and the assumption of approximately $395,000.000 in long-
term and other liabilities calculated on an Interstate Commerce Commission Accounting Basis. The cash
portion of the purchase price is subject to certain retroactive adjustments which the Trustee estimates will not
in the aggregate be material. The sale to the Soo represents the culmination of the disposition of the Debtor’s
operating railroad properties, other than approximately 85 miles of track and right of way situated in the
Chicago, Illinois vicinity, which are operated by the Soo for freight service and the Northeast Illinois
Regiona! Commuter Railroad Corporation for commuter service. The Trustee and the Debtor have no
continuing obligations for the operation of any rail services. The proceeds realized by the Trustee from the
sale to the Soo, coupled with assumption by the Soo of approximately $395,000,000 in obligations, has
permitted the Trustee to propose this Plan, which if consummated will result in the discharge of the Debtor
from reorganization after providing for the full pavment in cash of all Allowable Claims. The Plan
contemplates substantial completion of the reorganization proceedings by December 31, 1985.

2.1 History of the Proceeding

On December 19, 1977, after three years of heavy losses, the Debtor, a Class I transcontinental railroad,
filed its petition for reorganization under Section 77 of the Bankruptcy Act. At that time the Debtor operated
a system of nearly 10,000 route miles in the Midwest and across the northern tier states to the Pacific
Northwest. The petition was approved on December 20, 1977 and Stanley E. G. Hillman was appointed as
Trustee on February 13, 1978. Mr. Hillman was succeeded as Trustee by Richard B. Ogilvie on August 20,
1979.

Subsequent to filing for reorganization, the Debtor continued to sustain heavy losses. In 1979 Mr. Ogilvie
determined that the revitalization of the entire 10,000-mile system was not practical. Accordingly, in that
year the Trustee, under the direction of the Court, instituted an aggressive program of abandoning
unprofitable lines and restoring profitability to a 3,900-mile midwestern “core” system. The shedding of
unprofitable lines, together with the intensive efforts of the Trustee and his staff to improve the railroad's
traffic base and reduce costs, resulted in the core system’s return to profitability in 1983.

Along with the abandonment and sale of unprofitable lines, the Trustee also pursued a program of selling
other excess property. This program, which included the sale in 1981 of approximately 117,000 acres of
timber properties owned by the Debtor’s subsidiary the Milwaukee Land Company, on very favorable terms
to the Estate (approximately $178,000,000 in cash), substantially contributed to the viable restructuring of
the Debtor’s rail system and the Trustee's present ability to satisfy the Allowable Claims of all creditors.

In April of 1984, pursuant to Court authorization, the Trustee negotiated asset purchase agreements for
the sale of the operating rail properties with two competing bidders, the Soo and Chicago and North Western
Transportation Company. Both agreements were approved by the Interstate Commerce Commission and
returned to the Court for a decision on which should be approved and consummated. The Soo's Asset
Purchase Agreement was approved by the Court, and the transactions contemplated by the Asset Purchase
Agreement were closed on February 19, 1985.

As a result of these programs and transactions, the asset and debt restructuring of the Debtor is virtually
complete. Evzluations of remaining non-rail properties and the planned sale of the remaining rail properties
will continue prior to the Consummation Date. However, no further property dispositions or restructuring is
required for the discharge of the Debtor from the reorganization proceeding, and the return to the
stockholders of a company with substantial cash, other properties and assets, and essentially no debt.

As of the Consummation Date the assets of the Reorganized Company will consist principally of cash,
securities and interests in real property. Various plans for the development and implementation of a business
plan for the utilization of these assets could be proposed. The Trustee has chosen not to propose any specific
business plan for the Reorganized Company in this Plan as he believes this is a matter which is better left to

~ the new management and stockholders of the Reorganized Company.

2
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2.2 Description of Plan

Most of the Estate’s obligations to the United States government and other obligations relating to the
operation of the core system have been assumed by Soo. The assumed obligations include outstanding
indebtedness issued pursuant to Sections 505 and 511 of the Railroad Revitalization and Regulatory Reform
Act of 1976, together with the obligations under the Debtor’s Series I Redeemable Preference Stock. The
remaining Allowable Claims will be paid in cash, to the extent practicable on or before the Consummation
Date. No Claim will be satisfied by the issuance of securities.

On the Consummation Date the remaining assets of the Estate will be returned to the Debtor. which will
continue in existence as the Reorganized Company. After the Consummation Date the Reorganized
Company will continue making cash payments to creditors entitled to payment, out of the Segregated
Account.

2.3 Basis for Proposal of Plan

2.3(a) Resources and Application

As of June 30, 1985 the Trustee held approximately $263,000.000 in cash and cash equivalents in the
property escrow accounts established by orders of the Court, together with approximately $28,000,000 in tax
benefit transfer escrow accounts. In addition the Milwaukee Land Company held as of that date approxi-
mately $100,000,000 in cash and cash equivalents. After giving effect to the estimated results of the Estate’s
operations to July 31, 1985, and assuming no significant sales of properties during that period, approximately
$393,000,000 will be available as of July 31, 1985 for payment of Allowable Claims. Allowable Claims as of
July 31, 1985 are shown on the attached Exhibit 1 and are estimated to be approximately $205.000,000. After
payment of all Allowable Claims, a significant amount of cash and cash equivalents together with various
interests in real properties, including approximately 63,000 acres of real estate and timber properties, will be
available for transfer to the Reorganized Company in satisfaction of the stockholders’ interests. Assuming no
significant property sales subsequent to June 30, 1985, the Trustee also estimates that the Reorganized
Company will have available as of the Consummation Date, after giving effect to the expenses of completing
the reorganization, a net operating loss carryover in excess of $252,000,000, which may be used to offset
future taxable income of the Reorganized Company and its parent Chicago Milwaukee Corporation. These
tax benefits, if not utilized, will expire in varying amounts from 1995 through 2000. The Trustee also
estimates that the Reorganized Company will have available unused investment tax credits as of the
Consummation Date of approximately $24,000,000. These credits will be available to offset future federal
income tax liability of the Reorganized Company and Chicago Milwaukee Corporation. These credits will. if
not utilized, expire in varying amounts from 1989 through 1998.

2.3(b) Schedule for Distribution to Creditors

Between the Confirmation Date and the proposed Consummation Date, the Trustee will pay Allowable
Claims that are not disputed, together with fees and expenses approved in accordance with Section 9.1 below:.

1II. CLASSIFICATION OF CLAIMS AND STOCKHOLDERS’ INTERESTS
3.1 Classification

For the purposes of this Plan, the classification of Claims and the interests of the Debtor’s stockholders is
as follows:

3.1(a) Class A: Expenses of Administration: Class A consists of Allowable Claims (other than Claims
in Classes B and D) which are treated as expenses of administration, including Claims of the Debtor’s
employees under the January 1, 1982 Wage Reduction Agreement, Claims of state and local taxing
authorities for taxes, special assessments and other governmental charges relating to the Post-Petition period.
and Pre-Petition personal injury claims.

3.1(b) Class B: Debentures: Class B consists of Allowable Claims of the holders of the Debtor’s
Debentures.
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3.1(c) Class C: General Unsecured Claims: Class C consists of Allowable Claims (other than the
Claims in Classes A, B and D) which are unsecured, including Pre-Petition Claims of general trade creditors
and Pre-Petition tax Claims, rejected contract claims and traditional labor protection claims.

3.1(d) Class D: Fees and Expenses: Class D consists of the fees and expenses approved in accordance
with Section 9.1 below.

3.1(e) Class E: Preferred Stock: Class E consists of the interests of the holders of the Debtor’s Preferred
Stock.

3.1(f) Class F: Common Stock: Class F consists of the interests of the holders of the Debtor’s Common
Stock.

IV. DESCRIPTION OF THE REORGANIZED COMPANY
4.1 The Reorganized Company

For convenience, simplicity and economy in carrying out this Plan, the Debtor will continue in existence
as the Reorganized Company. Prior to the Consummation Date the Debtor’s articles of incorporation will be
amended to change its corporate name. This change is required by the Asset Purchase Agreement.

4.2 Capitalization of the Reorganized Company

The Reorganized Company will retain the same equity structure as the present Debtor. The equity
structure of the present Debtor is the same as that of the Debtor prior to reorganization, except that the
Debtor's Series 1 Redeemable Preference Shares were cancelled and the underlying obligations assumed by
the Soo pursuant to the Asset Purchase Agreement. All capitalized debt and other obligations of the Debtor
which were not assumed by the Soo will be discharged or paid prior to the Consummation Date. No new
securities will be issued by the Reorganized Company as part of the Plan.

4.3 Assets of the Reorganized Company

As of the Consummation Date the Reorganized Company will be vested with, and will be legal and
beneficial owner of, all assets of the Debtor as of that date (subject to the applicable restrictions on assets
retained in the Segregated Account and assets retained in the tax benefit transfer escrow referred to in Section
2.3 above), including books, files, records and other papers relating to the reorganization proceeding which
are determined by the Trustee to belong to the Debtor. The Reorganized Company’s ownership of all its
assets will be free and clear of all liens and encumbrance of any kind or character, except as provided in the
Plan or by order of the Court.

4.4 Management of the Reorganized Company

The by-laws of the Debtor provide for a number of directors between 9 and 14. Prior to the
Consummation Date the Trustee will recommend to the Court the appointment of 9 individuals to serve as
directors until the first meeting of shareholders of the Reorganized Company. Prior to the Consummation
Date the Trustee will continue to manage the affairs of the Estate, subject to the control of the Court. The
Trustee's staff presently consists only of employees of Soo who work at the offices of the Trustee on a contract
basis in accordance with the Asset Purchase Agreement. Prior to the Consummation Date, the Trustee
anticipates that some permanent employees may be retained. In general, however, the identification and
employment of a permanent staff and management will be the responsibility of the Reorganized Company.

V. SATISFACTION OF CLAIMS AND STOCKHOLDERS' INTERESTS
5.1 Treatment of Claims and Interests '

For purposes of this Plan, the treatment of Claims and the interests of the Debtor’s stockholders is as
follows, subject to changes directed or authorized by the Court.

4



S.1(a) Classes A, B and C: Creditors” Claims: The Allowable Claims in Classes A, B and C will be
paid in cash, with interest as provided in Section 5.3 and Section 5.4, as soon as practicable after the
Confirmation Date.

5.1(b) Class D: Fees and Ezpenses: Fees and expenses approved by the Court as Class D Allowable
Claims pursuant to Section 9.1 below will be paid in cash on or before the Consummation Date.

5.1(c) Class E: Preferred Stock: The holders of the interests of Class E will continue as holders of the
preferred stock of the Reorganized Company. Certificates outstanding as of the Consummation Date will
continue to evidence the same number of shares of Preferred Stock of the Reorganized Company.

5.1(d) Class F: Common Stock: The holders of the interests in Class F will continue as holders of the
common stock of the Reorganized Company. Certificates outstanding as of the Consummation Date will
continue to evidence the same number of shares of Common Stock of the Reorganized Company.

5.2 Method of Distribution

After the Confirmation Date the Trustee will begin distributions to creditors. The Trustee will establish a
Distribution Date for each class of Claims, which will be the earliest date on which the holders of Allowahle

Claims in that class are entitled to receive payment under the Plan. Different Distribution Dates mav be fixed
for different classes of Claims. The Distribution Dates will in no event be later than the Consummation Date.

The Trustee before the Consummation Date and the Reorganized Company after the Consummation
Date will distribute the payments to the holders of Allowable Claims under the Plan on and after the
applicable Distribution Dates. Distributions to holders whose Claims are finally allowed, settled or adjudi-_
cated following the Distribution Date shall take place in the manner set forth in Sections 5.6 and 9.1, Disputes
as to _the allowability, amount or classification of any y Claim shall not delay distributions with respect to
undisputed Claims, subject to the provisions of Section 5.5 below. Distributions to creditors will be made
against delivery of certificates, properly endorsed with signature guaranteed with respect to Class B Claims,
and against appropriate forms of release and satisfaction required by the Trustee with respect to all other
Claims.

5.3 Calculation of Interest

Each allowable Claim will be entitled to interest, calculated as provided in this Section and Section 5.4
below. Interest and related charges will be calculated at the rates provided by the Plan from a date a Claim is
liquidated until (1) the Distribution Date, in the case of Claims finally allowed, settled or adjudicated prior
to_the applicable Distribution Date, or (2) the date of payment, in the case of other Claims. The liquidation
date shall be deemed the date upon which the principal amount of the Claim is ascertainable from the

Trustee's records. With respect to Claims which were liquidated prior to December 19, 1977, the liquidation
date shall be deemed December 19, 1977.

5.4 Interest Rate

Interest with respect to Class A and Class C Claims will be calculated in accordance with Section 5.3
above at the rate of seven and one-half percent (74 % ) per annum, without compounding, from the date of
liquidation to February 19, 1985. From February 20, 1985 to the Distribution Date (in the case of Claims
finally allowed, settled or adjudicated prior to the applicable Distribution Date), or to the date of payment
(in the case of other Claims) interest will be calculated at the rate of interest currently being earned on the
funds of the Estate held in escrow accounts in the name of the Trustee. The current rate of 8.5% shall be
applied from February 20 through September 1, 1985. The Trustee, the Debtor or claimants entitled to
interest may make application to have this rate altered pmspecnvely: for.periods beginning after September 1.
l§85 ir: the event the interest then bemg earned on funds of the Estate should warrant a change.

Interest with respect to Class B Claims will be paid as follows

(a) Interest at the rate of five percent per annum, without compounding, will be paid on the
principal amount of the Debentures beginning on January 1, 1976, and continuing every year or portion
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of a vear thereafter until the Distribution Date for Class B Claims, regardless of whether the Debtor had
Available Net Income as that term is used in the Indenture;

(b) Each unpaid annual installment of interest (as set forth in subparagraph (a)) shall itself
constitute an Allowable Claim, which shall bear interest at the rates specified in Section 5.4 of the Plan
for Class A and C Claims, beginning on the date each installment was due, and continuing every year or
portion of a year thereafter until the Distribution Date for Class B Claims; and

(c) Except as provided in subparagraphs (a) and (b). no other interest shall be paid on the
principal of the Debentures or on the unpaid installments of interest.

Interest is not applicable to the interests of the holders of the Debtor's Preferred and Common Stock
(Class E and Class F Claims).

5.5 Pre-Condition to Distributions Pursuant to the Plan

Except as otherwise provided in agreements made by the Trustee and approved by the Court, no
claimant of any class shall be entitled to any distribution pursuant to this Plan unless all claims which the
Debtor or the Trustee has against the claimant or any affiliate of the claimant are settled or discharged.

5.6 Claims Undetermined as of Consummation Date

Claims in favor of the Debtor and the Trustee not settled or determined prior to the Consumnmation
Date will be assumed and enforced by the Reorganized Company. Any Allowable Claim against the Debtor
or the Trustee which is filed prior to the applicable bar date described in Section 9.1, 10.2 or 11.2 below and
included in a class entitled to participation under the Plan which has not been finally settled or adjudicated
prior to the Consummation Date shall be entitled to be treated under this Plan as if it had been settled or
adjudicated prior to the Consummation Date. The obligations of the Trustee and the Reorganized Company
to the holders of these Claims will be limited to the participation provided in the Plan. This Section 5.6 shall
not be interpreted as affecting the date of liquidation of a Claim for purposes of calculating the amount of
interest payable on that Claim.

5.7 Segregated Account

As of the Consummation Date, cash or cash equivalents in an amount to be determined by the Trustee
with the approval of the Court will be deposited in an escrow account (the “Segregated Account™) for the
purpose of securing and effecting payment of Allowable Claims not paid or settled by that date. Funds in the
Segregated Account shall be invested consistent with the directions and limitations to be provided by Court
order. Income earned with respect to the funds in the Segregated Account shall be paid to the Reorganized
Company.

After the Consummation Date funds in the Segregated Account will be used at the direction of the
Reorganized Company only to pay Allowable Claims, and will not be subject to withdrawal for any other
purpose without prior approval of the Court. The principal amount of funds to be maintained in the
Segregated Account may be modified from time to time upon application to the Court w_eﬂg_amzed
Company. The Segregated Account will continue in existence until the termination of the right to receive
payment under the Plan in accordance with Section 5.8 below. Any funds remaining at that time will be
transferred to the Reorganized Company free of the restrictions of the Segregated Account and free and clear
of any right, title, and interest of any other person or entity, the escheat or abandoned property laws of any
state to the contrary notwithstanding.

5.8 Termination of Right to Receive Payment Under the Plan

The rights of all security holders, creditors and claimants to receive payment under this Plan will
terminate five vears after the Consummation Date or, as to Claims asserted as of the Consummation Date but
not finally settled or adjudicated until after the fourth anniversary of the Consummation Date, one year after
the date of fina: settlement or adjudication. The holders of Allowable Claims who do not deliver certificates,
properly endorsed with signature guaranteed, for cancellation with respect to Class B Claims or appropriate

6
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forms of release and satisfaction required by the Trustee with respect to all other claims within the time
specified in this Section 5.8 will not be entitled to participation under the Plan.

¢ VI. EXECUTORY CONTRACTS

6.1 Rejection and Participation Under the Plan

Prior to the Consummation Date the Trustee will from time to time file with the Court exhibits listing all
the executory contracts to be rejected as part of the Plan in accordance with Section 77(b) of the Bankruptcy
Act. On the Consummation Date the contracts listed in those exhibits will be rejected effective as of
December 19, 1977, the date of the filing of the Debtor’s petition for reorganization under Section 77. All
executory contracts not listed in the exhibit to be filed with the Court have been assumed by the Soo or other
parties pursuant to agreements with the Trustee or will be adopted by the Trustee as of December 19, 1977
and will become obligations of the Reorganized Company, to be performed in accordance with their terms.
Claims arising out of rejected executory contracts will be treated as Class C Claims. The Trustee shall give
notice prior to or as of the Consummation Date to all parties to rejected contracts in a form prescribed by the
Court.

8.2 Discharge of Obligations Under Executory Contracts Assumed by Others

The Trustee, the Debtor and the Reorganized Company shall be discharged from all obligations which
have been assumed by others,-including the Soo._ under agreements with the Trustee entered into during the
pendency of the reorganization proceedings, and from all claims based on or arising out of a failure to
pe’!-,f_ggﬁgs_e_gbhxm Claims with respect to or arising out of those obligations are disallowed and are fiot

included as Claims subject to treatment under the Plan. The holders of these claims shatl niot receive the

notice prescribed in Section 6.1 above with respect to the rejection of executory contracts.

_N/‘C.R_

VII. VESTING OF ASSETS AND DISCHARGE orzc '/ e

7.1 Property to Be Vested Free and Clear of Liens

All property, when conveyed to the Reorganized Company, will be free and clear of all liens and claims
against the Debtor and the Trustee, except as otherwise specifically provided in this Plan or by Court order.
The Court may require the Trustee, the Debtor, the trustee of any instrument securing any obligation of the
Debtor, any mortgagee, and any other proper and necessary parties, to make transfers, conveyances or
satisfactions of mortgages in recordable form, and may require the Debtor to join in the transfers,
conveyances or satisfactions which are necessary to expedite the Consummation and the vesting of title in the
Reorganized Company.

7.2 Discharge of Obligations

All liabilities and obligations of the Trustee and the Debtor, all claims (whether asserted or not) and all
liens, security interests and encumbrances on the property of the Debtor, will be discharged as of the
Consummation Date, except as expressly provided in this Plan or by order of the Court.

VIIl. EXECUTION OF THE PLAN

8.1 Approval and Confirmation of the Plan

After hearings as provided in Section 77(e) of the Bankruptey Act, held on June 24, 25, 27 and July 12.
1985, the Court on July 12, 1985 entered Order 832 modifving the plan filed by the Trustee on May 1. 1985.
approving and confirming the Plan and authorizing the Trustee to proceed with Consummation.

7




8.2 Consurnmation Procedure

The Debtor and the Trustee, subject to the supervision of the Court, have the authority to carry out the
Plan and the orders of the Court relating to the Plan in accordance with their respective terms,
notwithstanding any contrary laws of any state or the decision or order of any state authority. The Trustee
will promptly proceed with the Consummation and generally to wind up the reorganization proceedings.
The Trustee will have the authority to take all steps necessary or appropriate to Consummation, including
provision for staff. disposition of assets of the Estate, and other action considered by the Trustee to be
necessary or appropriate to insure that the funds required for Consummation are available when required
and that the other assets of the Estate are appropriately managed. The Trustee will determine all forms.
instructions, letters of transmittal, and similar instruments used in effecting distributions under the Plan.

8.3 Employment of Agents

In the Consummation of the Plan, the Trustee may employ agents, transfer agents, registrars, trustees,
depositories, exchange agents, accountants, attorneys, financial advisors, and others as he considers necessary
or appropriate. The Trustee may from time to time delegate to others any power or discretion conferred
upon him by the Plan.

8.4 Retention of Jurisdiction by the Court

The Court will retain exclusive jurisdiction under Section 77 of the Bankruptcy Act over the assets dealt
with by the Plan, and over any persons appearing in the reorganization proceedings, for the purposes of
determining any Claims asserted by or against the Debtor or the Trustee, construing any order in respect of
the Plan, carrying out and giving effect to the provisions of the Plan and the orders confirming the Plan,
fixing terms and conditions relating to Consummation, and entering the final decree. The Court may cure
any defect, supply any omission, or reconcile any inconsistency in the manner and to the extent necessary or
expedient in order to carry out the Plan effectively. On the Consummation Date, the reorganization
proceedings will be terminated, and a final decree will be entered by the Court pursuant to Section 77 (f) of
the Bankruptcy Act discharging the Trustee and closing the case, subject to the reservation of jurisdiction by
the Court as provided in this Section 8.4.

IX. FEES AND EXPENSES

9.1 Allowance of Fees and Expenses.

After Confirmation the Court will consider applications for allowance of fees and expenses to the
Trustee, his staff and counsel, and other parties claiming fees and expenses pursuant to Paragraphs (¢)(2)
and (c)(12) of Section 77 of the Bankruptcy Act, other than fees and expenses previously approved by the
Court, whether or not paid. These applications are required to be filed on or before August 5, 1985 and will
be referred to the Special Master previously appointed in these proceedings for hearing beginning on
September 4, 1985. The Special Master will report his recommendations to the Court on or. before September
30, 1985 and the Court will issue a final order or orders awarding fees and expenses on or before October 31,
1985. Applications submitted under this Section shall reflect requests for allowance of fees through the
Consummation Date except that applications by the Trustee and his counsel for fees and expenses from
August 1, 1985 through the Consummation Date may be filed with the Court not later than five days prior to
the Consummation Date.

X. DISCHARGE OF TRUSTEE
10.1 Discharge as of Consummation Date

As of the Consummation Date the Trustee shall be discharged and his bond released. and he shall be
relieved of any further duties and responsibilities (other than the preparation and filing of a final report) in
respect of the administration of the property or the conduct of the business and affairs transferred to the
Reorganized Company on the Consummation Date.
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10.2 Bar Date for Claims Against Trustee

Any claim or action of any nature arising prior to the Confirmation Date against the Trustee
individually, arising out of the conduct of his office as Trustee, must be filed with the Court and served upon
the Trustee and all parties in interest not later than sixty days after the Confirmation Date or be forever
barred. Any such claim which arises after the Confirmation Date but prior to the Consummation Date shall
be filed with the Court and served upon the Trustee and the Reorganized Company not later than thirty days
after the Consummation Date or be forever barred. Any such claim or action shall be in writing and shall
state with particularity the nature of the claim or action and the relief sought. Notice of the bar dates
established in this Section 10.2 shall be published in The Wall Street Journal (national edition) not later than
ten days after the Confirmation Date and not later than ten days prior to the Consummation Date,
respectively.

XI. BAR OF CLAIMS AGAINST TRUSTEE AS TRUSTEE, THE DEBTOR OR THE ESTATE
11.1 Bar Dates -

In accordance with Orders 201 and 265, certain Pre-Petition Claims which were not filed with the
Trustee on or before January 9, 1980 are barred and are not subject to treatment under this Plan. Pre-Petition
and Post-Petition Claims against the Trustee in his capacity as Trustee, the Debtor or the Estate which have
been filed in a form not satisfactory to the Trustee, or which have not been previously filed and are not
barred by Orders 201 or 265, must be filed with the Court and served upon the Trustee not later than 60 days
after the Confirmation Date or be forever barred. Any such Claim arising after the Confirmation Date but
prior to the Consummation Date must be filed with the Court and served upon the Reorganized Company
not later than 30 days after the Consummation Date or be forever barred. Not later than ten days after the
Confirmation Date the Trustee shall give notice of the first bar date provided in this Section 11.1 by mail to
all claimants whose filings are not satisfactory to the Trustee, and to all persons or entities who the Trustee
reasonably believes have a Claim against the Trustee in his capacity as Trustee, the Debtor or the Estate
which has not previously been filed and is not barred by Orders 201 and 265. On or before the
Consummation Date the Trustee shall give notice of the second bar date established in this Section 11.1 by
mail to all persons or entities who the Trustee reasonably believes have a Claim against the Trustee in his
capacity as Trustee, the Debtor or the Estate which has not previously been filed and is not barred bv Orders
201 and 265 or by the first bar date established in this Section 11.1. Notice of the bar dates establisnied 10 this
Section 11.1 shall be published in The Wall Street Journal (national edition) not later than ten days after the
Confirmation Date and not later than ten days prior to the Consummation Date, respectively. -

11.2 Scope of Bar ST

The bar dates provided in Section 11.1 apply to all Claims, including Claims for contribution or
indemnity existing as of the Confirmation Date and the Consummation Date, respectively. The bar dates
provided in Section 11.1, however, do not apply to claims for contribution or indemnity based on facts that
are unknown, undisclosed and unasserted as of the Confirmation Date or the Consummation Date,
respectively. Claims arising prior to the Consummation Date based on personal injury or death to any person
who was a minor at the time of occurrence, as determined under the laws of the State of which he or she was
then a resident, may not be asserted against the Reorganized Company unless timely filed by a person having
the responsibility over the legal affairs or guardianship of that person. Claims which were the subject of
lawsuits filed prior to the Consummation Date but which are not pending on the Consummation Date may
not be reasserted subsequent to the Consummation Date, even if dismissal of the lawsuit was without
prejudice and the time permitted for refiling has not run. The notices given in accordance with Section 11.1
above shall contain the information set forth in this Section 11.2.
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XI1. MISCELLANEOUS
12.1 Statement or Explanation Not Warranty or Representation

No statement or explanation contained in this Plan constitutes a warranty or representation or a
condition to the binding effect of this Plan upon confirmation by the Court upon any creditor or claimant. No
defect or error in this Plan, and no change in the estimates and assumptions underlying the allocation and
distribution of payment as outlined in this Plan will release any creditor or claimant from the terms of and
obligations under this Plan.

12.2 Notice

Whenever notice is to be given under this Plan, the Court will designate the time within which, the
persons to whom, and the form and manner in which the notice will be given. All notices will be given by the
Trustee.

12.3 Table of Contents and Section Headings Not Controlling

The table of contents and the section headings contained in this Plan are for convenience only and will
not control the meaning or interpretation of this Plan or any of its provisions.

12.4 Exhibit
The following exhibit is attached to and made a part of this Plan.
Exhibit I. Estimated Schedule of Allowable Claims.
Respectfully submitted,

RicHARD B. OGILVIE

Trustee of the Property of the
Chicago, Milwaukee, St. Paul and Pacific
Railroad Company, Debtor.

10
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EXHIBIT |

ESTIMATED SCHEDULE OF ALLOWABLE CLAIMS'
(dollar amounts stated in millions)

————

This schedule contains estimates of the aggregate amounts of Allowable Claims. Actual payments to be
made pursuant to Court orders may vary from these estimates. Additionally, this schedule is subject to
revision as a consequence of disputed claim settlements and accounts receivable offsets.

Unaudited
Estimated
Class Description of Claim CL;?;I /A BiSO(
Expenses of Administration
A Provisions for continuing admiﬁistration and deferred post-petition expenses . ... ... $ 70
A Post-petition taxesy . . ... ... e 5.7
A Pre-petition personal injury elaims®. ...... ... . L 3.3
A Claims under Wage Reduction Agreementd................c.oiiiiiiiiainn... 35.0
Unsecured Claims |
B  Income Debentures
—PrnCiPal . .. e 55.6
B | L1 L= (= 1S5 3.1
—total. L e 90.7 90 7
C  Pre-petition trade creditors
—principal . .. e 329
R 41 171 SN 189
—total . L e 51.8 518
C  Pre-petition taxest ... ... ... i e 5.4
C Rejected contract claims . ... ... . e e 3.0
C  Traditional labor protection claims*3................... P 2.5
Total Allowable Claims? .......... ... ... . .. . i i, P $2046

Notes
1. Does not include Class D Claims

2. Exclusive of any interest.

3. Exclusive of any payroll tax obligations, if applicable. In the event of payroll tax liability, such taxes could
amount to approximately $7.9 million.
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IN THE UNITED STATES DISTRICT COURT
FOR THE NORTHERN DISTRICT OF ILLINOIS
EASTERN DIVISION

In the Matter of
In Proceedings for
the Reorganization of
a Railrocad

CHICAGO, MILWAUKEE, ST. PAUL

AND PACIFIC RAILROAD COMPANY,
Debtor. No. 77 B 8999

Thomas R. McMillen, Judce

L N e

ORDER NO. gtﬁ

Upon consideration of the matter of the sale,
pursuant to Seétions 4 and 5(b) of the Milwaukee Railroad
Restructuring Act ("MRRA"), notice having been.given to all
parties, of the Rail Assets, as defined in and pursuant to
an Asset Purchase Agreement dated April 6, 1984, as amended
(the "APA"), to be entered into between Richard B. Ogilvie,
not personally, but solely as trustee ("Trustee") of the
property of the Chicago, Milwaukee, St. Paul and Pacific
Railroad Company ("Milwaukee") and the Soo Line Railroad
Company, a Minnesota corporation ("Soo"), and SLRCO, Inc., a
Minnesota corporation ("SLRCO"), the Court, acting as the
Court of Reorganization for the Milwaukee pursuant to Sec-
tion 77 of the Bankruptcy Act of 1898 and pursuant to Sec-

tion 4 and Section 5(b) of the MRRA finds and concludes as

follows:



J
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l. Soo and SLRCO filed an application with the
Interstate Commerce Commission (t..e "Commission") seeking
approval of a purchase of the Rail Assets. In addition,
Chicago and North Western Transportation Company ("CNW")
filed its application seeking the purchase of essentially
similar assets.

2. The Commission rendered its decision on
September 26, 1984 with respect to the application of Soo
and SLRCO to purchase the assets specified in the APA. That
decision, inter alia, approved the application pursuant to
Section 11344 (b) of the Interstate Commerce Act, Section
5(b) of the MRRA, and Section 77 of the Bankruptcy Act of
1898. The Commission served its further decision with
respect to CNW's modified application on January il, 1985,
which decision incorporated certain portions of its Sep-
tember 26, 1984 decision.

(end e | PP

3. The Court has hre==T the evidence adduced,Athe
arguments of counsel, and the oral and written applications
of various parties in interest seeking review of and com-
menting upon the Commission's September 26, 1984 and January
11, 1985 decisions, including those of the Trustee, Bur-
lington Northern Railroad Company, Chicago Milwaukee Cor-
poration, Escanaba and Lake Superior Railrocad Company, First
National Bank of Chicago (as Indenture Trustee), Grand Trunk

Corporation, Bruce E. Hendry :nd Mobil 0il Corporation, the
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Commission, LaSalle National Bank (as Successor Corporate
Trustee), the City of Milwaukee, Wisconsin, CNW, the Chicago,
Milwaukee, St. Paul and Pacific Railrocad Bond and Debenture
Holders Protective Committee (the "Protective Cormittee"),
Railway Labor Executives' Association, Soo, States of Iowa,
Minnesota and Wisconsin Departments of Transportation, the
United States, United Transportation Union Local No. 528,
Wisconsin Power and Light Company, Green Hills Regional
Planning Commission, North Dakota Public Service Commission,
Seaboard System Railroad, Inc., Harold E. Spencer, Peter N.
Todhunter and Richard James Stevens, State of Missouri,
South Dakota Department of Transportation, Coalition to Save
The Milwaukee and "Certain Employees for the Milwaukee".

4. Section 5(b) (2) of the MRRA empowers this
Court to review the order of the Commission entered under
that Section only under Sections 706(2) (a), 706(2) (B),
706 (2) (C), and 706(2) (D) of title 5 of the United States
Code. The Commission has certified to this Court the full
record of proceedings before it in connection with the
decision of September 26, 1984 and the decision of January
11, 1985. The Court has considered and reviewed the find;
ings and decisions of the Commission filed with this Court,
pursuant to the reguirements of those sections. The Cocurt

has further considered the allegations of error contained in
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the petitions for review and comments and has found that the
Commission's findings and decisions should be and are approv-
ed by this Court, since the findings and decisions were in
accordaqce with law and were not arbitrary, capricious, an
abuse of discretion, contrary to constitutional right,
power, privilege or immunity, in excess of statutory juris-
diction, authority or limitations, short of statutory right,
or without observance of procedure required by law. S
5. The Court has Eéaiz“gﬁé evidence adduced,ﬂt;;'
arguments of counsel, and the oral and written arguments of
various parties in interest expressing a preference for or
objecting to the approval of the sale to either the Soo and
SLRCO or CNW, including those of the Trustee, Burlington
Northern Railroad Company, Chicago Milwaukee Corporaticn,
Escanaba and Lake Superior Railroad Company, First National
Bank of Chicago (as Indenture Trustee), Grand Trunk Corpora=-
tion, Bruce E. Hendry and the Mobil 0il Corporation, LaSalle
National Bank (as Successor Corporate Trustee), the City of
Milwaukee, Wisconsin, North Dakota Public Service Commis-
sion, CNW, the Protective Committee, Railway Labor Execu-
tives' Association, Soo, States of Iowa, Minnesota and
Wisconsin Departments of Transportation, Stickney Corpora-
tion, the United States, United Transportation Union Local

No. 528, Wisconsin Pcwer and Light Company, Green Hills
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505 and 511 of the Railroad Revitalization and Regulatory
Reform Act of 1976 and Section 7 of the MRRA. The estate
also is liable to the DOT under the terms of its Series I
Redeemable Preference Shares issued in 1977 prior to the
Milwaukee's filing for reorganization. The Trustee's obli-
gations under the above Trustee Certificates and under the
Preference Shares ::; hbe assumed at closing by Sco and SLRCO
in the manner provided in the APA.

8. The purchase of the Rail Assets together with
prior purchases approved by this Court constitute the pur-
chase of substantially all of the Milwaukee Railroad for
purposes of Secticn 7(h) (1) (B) of the MRRA (as amended by
Section 701(c) (1) of the Staggers Rail Act of 1980), 45 USC
§906(h) (1) (B), and all obligations to the United States or
any agency or instrumentality of the United States incurred
pursuant to Section 7 of the MRRA by the Milwaukee or the
Trustee, including Trustee Certificates 1980 A and B are
waived and cancelled.

9. The sale of the Rail Assets and the assign-
ment and assumption of ﬁhe trackage agreements, joint
facilities and operating rights over segments of the rail
properties now operated by the Trustee are in the public
interest (as determined by the Commission and affirmed by

this Court) and are in the best interest of the estate as
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found by this Court. The assignment and assumption of the
trackage agreements, interests in or agreements with respect
to joint facilities, leases, operating rights and all other
rights and interests of the Trustee being assigned pursuant
to the APA will not effect a termination of the Trustee's
rights and interests under the contracts, leases and agree-
ments granting those rights and interests, and those rights
and interests are #wmimby assignable to Soo and SLRCO in
accordance with the terms of the APA, and notwithstanding
any provisions in any such contracts, leases or agreements
to the contrary.

10. Section 5 of the MRRA mandates that the Court
require the carrier to provide a fair arrangement at least
as protective of the interests of employees as that required
under Section 11347 of title 49 of the United States Code.
In prior sales of lines of railroad pursuant to Section 5,
the Court imposed "Appendix B Conditions" (report of the
Special Master dated February 20, 1980) which were found to
be as protective as statutorily required and consistent with
both the scheme and language of the MRRA by the Court of

Appeéls for the Seventh Circuit in Matter of Chicago,

Milwaukee, St. Paul & Pacific Railroad Company, Consolidated

Appeals of Railway Labor Executives' Association, 658 F.2d

1149 (7th Cir. Aug. 17, 1981l), cert. den. 455 U.S. 1000

(Mar. 8, 1982).
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11. Section 5 of the MRRA does not require that
labor protective conditions be imposed with respect to
employees of The Milwaukee Motor Transportation Company, and
the Court finds that such conditions 222:&2:322~23$§2“‘“""

12. The additional findings and conclusions of
law, not inconsistent with the provisions of this Order, -
made pursuant to Rule 52 by the Court orally on February 8,
1985, are incorporated in this Order by reference and made a
part of this Order.

NOW, THEREFORE, IT IS ORDERED, ADJUDGED AND
DECREED as follows:

1. That the sale and assignment to Soo and
SLRCO, in accordance with the APA and this Order, of the
Trustee's right, title and interest in the Rail Assets are
approved and confirmed in all respects. The Rail Assets
shall, upon conveyance, be free and clear of all liens,
security interests, claims and encumbrances, of whatever
nature, whenever arising, including without limitation those
arising from federal, state and local tax claims or liens,
those arising from that certain First Mortgage datgd as of
January 1, 1944 with Continental Illinois National Bank ané
Trust Company of Chicago, Indenture Trustee, and the General
Mortgage dated as of January 1, 1944 with Harris Trust and
Savings Bank, Indenture Trustee, and all mortcaces supple-

mental thereto, except only liens, security interests,
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claims and encumbrances created by, or specifically per-
mitted to remain on the Rail Assets pursuant to, the APA.

2. That the Trustee is authorized and directed
to execute promptly and deliver to Soo and SLRCO the APA, to
consummate promptly the sale as set forth in the APA and to
execute and deliver on or as soon as practicable after the
Closing Date (as defined in the APA), all deeds, bills of
sale, assignments, certificates of title, and other docu-
ments, and to take such other actions, as shall be required
or appropriate to effectuate the transactions contemplated
by the APA, including to the extent necessary under the cir;
cumstances as determined by the Trustee, modifications to
the APA or the transaction reguired to result in a fully
taxable transaction, so that for federal income tax purposes
gain or loss will be fully recognized by the Milwaukee‘on
the consummation of the sale, and that the net operating
loss carry forwards and tax credits available to the Mil-
waukee immediately prior to the closing of the sale will
be preserved to the Milwaukee.

3. That the Trustee is authorized and directed
to assign to Soco or SLRCO, as appropriate, all of his rights
under contracts as provided by the APA.

4. That the Trustee is authorized and directed
to assign to Soc or SLRCO, as appropriate and in accordance

with the APA, all of the trackacge agreements, joint facili-
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ties and operating rights necessary for Soo or SLRCO, as the
case may be, to operate the Railroad (as defined in the APA).

5. That the Trustee is authorized and directed
to assign to Sco or SLRCO, as appropriate, all labor con-
tracts (including collective bargaining agreements) with
respect to employees of the Trustee required by the APA to
be offered employment by Soo or SLRCO.

6. That Soo and SLRCO, or either of them, assume
each of the obligations and liabilities arising under the
contracts or agreements assigned by the Trustee in accord-
ance with paragraphs 3, 4 and 5 of this Order. 1In addition;
Soo and SLRCO, or either of them, shall assume the Trustee's
obligations under the Wage Deferral Agreement and the last
two sentences of Paragraph 2b of the Wage Reduction Agree-
ment, as specified in the APA as modified in the December 4,
1984 letter agreement between the Soo and the Trustee, the
obligations of the Trustee under the Trustee Certificates
issued to DOT and the Federal Financing Bank pursuant to
Sections 505 and 511 of the Railroad Revitalization and
Regulatory Reform Act of 1976 or Section 7 of the MRRA
(excluding Trustee Certificates 1980 A and B), the oblicga-
tions with respect to the Series I Redeemable Preference
Shares, the obligations of the Trustee with respect to anvy
labor conditions impcsed with respect to the transactions

contemplated by the APA and other oblications and liabilities
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of the Trustee to be assumed by Soo and SLRCO, or either of
them, pursuant to the APA. After the Closing (as defined in
the APA), all obligations and liabilities of the Trustee to
be assumed by Soo or SLRCO in accordance with this Order or
the APA and not otherwise discharged shall be the sole
obligation of Soo or SLRCO, or both, as the case may be, and
the Trustee and the Milwaukee shall be relieved from any and
all liabilities in connection with or arising out of such
obligations except as expressly may be provided otherwise by
the APA, whether occuring after the Closing or arising out
of the conveyance or assignment; provided, however, the
foregoing shall not im?ose on Soo or SLRCO any liability or
obligation not imposed upon or assumed by them in accordance
with the terms of the APA.

7. That all prepetition obligations and debts of
the Trustee and Debtor and its subsidiaries to Soo and its
subsidiaries are cancelled. 1In addition, all outstanding
debts and obligations of the Trustee and Debtor and anyv of%
its subsidiaries arising out of facilities embarcoed or
abandoned prior to Closing are cancelled.

8. That the sale, transfer and assigment of the
Rail Assets is without warranties, representations or guar-
anties of any kind, expressed or implied, except as specifi-

cally stated in the APA.
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9. That upon consummation of the transactions
conteamplated by the APA, all common carrier obligations of
the Trustee and Debtor be assumed by Soo and SLRCO, and
shall cease as to the Trustee and Debtor.

10. Subject to the agreement of Soo and SLRCO
with representatives of employees to labor protection con-
ditions at least as protective as those specified below,-the
conditions contained in Appendix B to the Report of the
Special Master dated February 20, 1980 are adopted for the
protection of employees of Soo and Milwaukee Road affected
by the transactions contemplated by the APA; Section 4(e) i§
included therein as specified in Order No. 276B; Appendix B
is also modified as provided in Order No. 409A. Notwith-
standing the foregoing, no labor protective conditions are
imposed with respect to the employees of The Milwaukee Motor
Transportation Cbmpany.

11. That the Court shall retain jurisdiction over
this matter for the purpose of implementing and carryinc out
the APA and resolving any disputes arising under or with
respect to the APA, this Order or the Closing. The ICC
shall have such continuing jurisdiction over this trans-
action as is by law vested in it.

12. That the rights, claims, liens and interests
of any creditor of, or claimant against, the Debtor's estate

which are not assumed by Soo or SLRCO in accordance with
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this brder or adjudicated by this Order as applying to the
Rail Assets which are sold, transfered or assigned pursuant
to this Order shall be, upon the Closing, transferred from
the Rail Assets to the net proceeds of the sale; such net
proceeds shall, until further order of this Court,be de-
posited and retained in the existing trust account bearing
the designation "Escrow Agent Account” No. 13-01043-4 at the
Continental Illinois National Bank and Trust Company of
Chicago and shall be invested pursuant to this Court's Order
No. 536 in accordance with instructions from the Trustee or
a person designated by him.

13. That following the closing of the sale and
pending the earlier of (i) further order of this Court, (ii)
the date on which this Order authorizing the sale shall not
have been reversed and no further appeal may be taken by any
party or (iii) 90 days after the Closing Date, Soo and SLRCO
are directed to conduct the operations of the Railroad, (as
defined in the APA), and to maintain the Rail Assets, sub-
ject to additions and dispositions in the ordinary course,
on a basis reasonably designed to account £for the operations
of the Railrocad and the identification of the Rail Assets
subsequent to their transfer to Soo and SLRCO.

14. All requests for relief pertaining to the
subject matter of this Order not otherwise granted by this

Order shall be considered denied.
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15. Directions contained in this Order shall be

carried out forthwith.

Dated:
ENTER

“Thokas R. McMillen :
United States District Judge

Gt 1911785
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the sale and assignment to Soo and SLRCO, in accordance with the APA

in the Rail

Assets are approved and confirmed in all respects.
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IN THE UNITED STATES DISTRICT COURT
FOR THE NORTHERN DISTRICT OF ILLINOIS
EASTERN DIVISION

IN THE MATTER OF: In Proceedings for the
Reorganization of a
CHICAGO, MILWAUKEE, ST. PAUL Railroad
and PACIFIC RAILROAD COMPANY,
' No. 77 B 8999

Thomas R. McMillen, Judge

Debtor.

ORDER NO. 832

Upon consideration of the Trustee's 1985 Plan of
Reorganization (the "Plan"), due notice having been given to
creditors, stockholders and other parties in interest in
accordance with this Court's Order No. 811, the Court,
acting as Court of Reorganization for the Debtor pursuant to
Section 77 of the Bankruptcy Act of 1898, as amended ("Section
77"), finds and concludes as follows:

1. The Chicago, Milwaukee, St. Paul and Pacific
Railroad Company, the Debtor in this proceeding, a Wisconsin
corporation, filed on December 19, 1977 its petition to this
Court to effect a plan of reorganization under Section 77.

A copy of that petition was filed at the same time with the
Interstate Commerce Commission (the "Commission").'.This
Court has jurisdiction over the proceedings pursuant to

Section 77.
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2. The Court approved the petition as properly
filed on December 20, 1977. Stanley E.G. Hillman was
appointed trustee of the property of the Debtor on the
February 13, 1978. Mr. Hillman was succeeded as Trustee by
Richard B. Ocilvie on August 20, 1979. Mr. Hillman from the
date of his appointment until August 20, 1979, and Mr.
Ogilvie from that date until the present time, have continued
in the pdssession and control of the propefty and assets of
the Debtor and their operation.

3. On March 31, 1983, the Trustee filed with the

Court an Amended Plan of Reorganization for the Debtor,

which was referred to the Commission by order of this Court.

After due notice and hearings, the Commission, in orders
served September 26, 1984, and January 11, 1985, approved a
modified version of the Trustee's plan.

4. On February 19, 1985, this Court, in Order
No. 809, approved the sale of the Debtor's operating rail
assets to the Soo Line Railroad Company and its affiliate
The Milwaukee Rcad Inc., formerly SLRCO, Inc. (collectively
"Scc") pursuant to the terms cf an Asset Purchase Agreement

("APA") between the Trustee and Soo.
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5. On April 10, 1985 the Commission, upon petiticn

of the Trustee, issued a decisicn in which it ruled that



further modifications to the Trustee's Amended Plan nee

@1
13
t

be considered by the Commission.

6. On May 1, 1985, the Trustee filed with this
Court his 1985 Plan of Reorganization for the Debtor (the
"Plan"). The Plan recognized the sale of the operating
assets to Soo but otherwise incorporated the essential
provisions of the plan approved by the Commission. After
_2e notice to creditors, stockholders and other parties in
interest was given in accordance with Order No. 811, this
Court held hearings, received evidence, and heard the
arguments of counsel wishing to be heard on June 24, 25 and
27, 1985 for thg purpose of considering approval and con-
firmation of the Plan.

7. Objections to the Plan and supporting briefs
were filed by various parties in interest, including the
Debtor and CMC:; Soo; The Urited States of America; Chicago,
Milwaukee, St. Paul and Pacific Bond and Debenture Holders
Protective Committee ("Committee"): The First National Bank
cf Chicaco (the “indenture Trustee"); Stickney Corporation
("Stickney"):; Pullman Leasing Company, GATX Corporatiorn,
Fruit Growers Express and Union Tank Car Company ("Trade

Creditors"); Railroads as Creditors ("Interline Railroads"):

016E3

Chessie Sysﬁem Railroad Co. ("Chessie"); Grand Trunk Western .

Railroad Co. ("GTW"):; Harris Bank ("Harris") jointly with

Continental Bank ("Continental"):; Messrs. Spencer, Todhunter

and Stevens ("Spencer"); Elroy G. Schoeneck; Railway Labcr

A
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Executives' Association ("RLEA"); Organization of Minority
Vendors, Inc, ("OMV1I"); Seaboard System_Railroad, Inc.
("Seaboard"); Iowa Interstate Railrocaéd, Inc. ("Iowa Interstate");
certain Counties of the State of Iowa ("Iowa Counties"}; J.
Howarl Brosius; John M. Medvetz; William E. Bromsen, as
Trustee for certain preferred stockholders; and Blake H.
Schubert, as attorney for unidentified preferred”stockholders.
Oral object;oné were propounded at the hearings by the
Escanaba and Lake Superior Railroad ("E&LS").

8. At the hearings, the following objections

were withdrawn:

(a) the objection of the Debtor and CMC to the
provisions in Sections 6.1 of the Plan con- )
cerning the procedure for rejection of
executory contracts; aad

(b} the objection of the Committee which had
sought provision in the Plan for lost, stolen
or misplaced certificates.

Seaboard withdrew its objections with reépect to the provisicns
in the Plan concerning discharge of claims assumed by Soo

and concerning bar dates and notice, while reserving its

right to object to the proposed modifications to those
provisions that were to be filed with the Court by the

Trustee, the Debtor, CMC and Scgo.
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9. On June 27, 1985 the Trustee, the Debtor,
CMC, and certain creditors filed proposed modifications to
Sections 5.3 and 5.4 of the Plan, concerning the rates and
the method of calculation of interest on Class A and Class C
claims. On'July 1, 1985 the Trustee, Soo, the Debtor and
CMC filed proposed modifications to Sections 5.8, 10.2, 11.1
and 11.2 of the Plan, concerning discharge of claims, bar
dates and notice. Due notice was given of thé;e modificatioﬁs
and the time for filing of objections.

10. The Court has considered the certified
record of proceedings before the Commission, the Commission's
decisions of September 26, 1984, January 11, 1985 and April 10,
1985, the Plan, the objections to the Plan and proposed
modifications filed with the Court and propounded orally at
the hearing, the briefs filed by various parties, the
evidence adduced at the hearings, and the arguments of
counsel wishing to be heard.

11. With respect to the Committee's regquest for
discovery with respect to the value of the Debtor's assets,
the Court finds:

a. The Committee is not entitled to further
discovery pursuant to Bankruptcy Rule 8-705.
Rule 8-705 does not apply to proceedings
relating to approval or confirmation of a
Section 77 plan of reorganization. Such

proceedings are governed by Bankruptcy Rule
8-304;

b. Section 77 and Bankruptcy Rule 8-304 do not
contemplate de novo hearings before this
Court with respect to valuation issues
considered or which could have been considerecd
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by the Commission, and accordingly there is

no justification for allowing further discovery
with respect to valuation issues, which could
have been raised before the Commission.

Ecker v. Western Pacific Railroad Corp., 318
U.5. 448, 473 (1943);

Sufficient information with respect to value
has been made available to the Committee in
the certified record of the proceedings
before the Commission, in publicly filed
documents, and in interrogatory answers filed
by the Trustee. The Court accordingly finds,
in the exercise of its discretion to control
discovery, that there is no justification for
further discovery with respect to the issues
raised by the Committee and that the record
before this Court with respect to matters as
to which discovery is sought is sufficient;
and

The Court does not see the relevancy or benefit
to be gained by the Committee by granting
further discovery. The request for discovery
and for a continuance of the approval and
confirmation hearing is therefore denied.

Bar Dates and Discharge of Claims

With respect to the objection of the United

States of America seeking provision in the Plan for claims

arising out of the government debt assumed by Soo under the

APA, the Court rules that Order No. 809 relieved the Trustee

from all obligations and liabilities with respect to the

government debt assumed by Soo, and that the claims of the

United States under that government debt accordingly are not

entitled to treatment in the Plan.
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13. With respect to the objection of RLEA seeking
provision in the Plan for employees' claims under the Wage
Deferral Agreement approved in this Court's Order No. 551,
the Court finds that Order No. 809 relieved the Trustee frecnm
all obligaticns and liabilities with respect to those claims,
which accordingly are not entitled to provision in the Plan.
14. With respect to the oral objection of E&LS
seeking treatment undef the Plan for claims arising out of
trackage‘rights agreements assigned to Soco under the APA,
the Court finds that Order No. 809 relieved the Trustee from
all Giddaaereows—zmc liability arising out of trackage rights  72a~

agreements assumed by Soo, ard—that-any—Siaims-oL-BeES
/2

15. With respect to OMVI's reguest for clarifi-

cation of the treatment of claims asserted by OMVI in an
action now pending in the United States District Court for
the Northern District of Illinois, Eastern Division, the
Court finds that the Trustee's obligations with respect to
those claims were assumed by Sco and that Order No. 809
relieved the Trustee from all obligations and liabilities
with respect to those claims, which accordingiy are not
entitled to treatment under the Plan.

16. ﬁith respect to the Iowa Counties' objection
concerning the treatment of real property tax installments

due after February 19, 1985, the Court finds that Order
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No. B09 relieved the Trustee from all obligations ané lia-
bilities with respect to those taxes to the extent they
relate to real property transferred.to Soo, and that ac-
cordingly those claims are not entitled to treatment under
the Plan. With respect to the Iowa Counties' other ob-
jections relating to treatment of claims for taxes and
special assessments, the Court finds that the Plan adequately
provides for those claims,-to the extent they.have not been
assumed by Soo.

17. With respect to Iowa Interstate's objections
concerning bar dates for claims against the Trustee in his
individual capacity the Court finds that the Plan provides
fair and adequate opportunity for Iowa Interstate to assert
any claims it may have against the Trustee individually.

18. With respect to Seaboard's objection to the
provisions for the discharge of the Trustee upon consum-
mation, the Court finds that this objection is premature and
should be denied without prejudice to Seaboard's right to
object to discharge at the time discharge is considered by
the Court.

19. The proposed modifications filed on Juiy 1, 1985
by the Trustee, Soo, the Debtor and CMC proposed éhat Section
5.8, the last sentence of Section 10.2 and Section 11.1 and

11.2 of the Plan be modified as follows:
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5.8 Termination of Right to Reveive Payment
Under the Plan

The rights of all security holders, creditors and
claimants to receive payment under this Plan will terminate
five years after the Consummation Date or, as to Claims
asserted as of the Consummation Date but not finally settled
or adjucdicated until after the fourth anniversary of the
Consummation Date, one year after the date of final settlement
or adjudication. The holders of Allowable Claims who do not
deliver certificates, properly endorsed with signature
guaranteed, for cancellation with respect to Class B Claims
or appropriate forms of release and satisfaction regquired by
the Trustee with respect to all other Claims within the time
specified in this Section 5.8 will not be entitled to
participation under the Plan.

* *

10.2. Bar Date for Claims Against Trustee

. . . Notice of the bar dates established in this
Sectlon 10.2 shall be published in The Wall Street Journal
(national edition) not later than ten days after the Contirmation
Date and not later than ten days prior to the Consummation
Date, respectively.

XI. Bar of Claims Against Trustee as Trustee, the Debtor or
the Estate

11.1 Bar Dates

In accordance with Orders 201 and 265, certain
Pre-Petition Claims which were not filed with the Trustee on
or befcre January 9, 1980 are barred and are not subject to
treatment under this Plan. Pre-Petition and Post-Petition
Claims against the Trustee in his capacity as Trustee, the
Debtor or the Estate which have been filed in a form not
satisfactory to the Trustee, or which have not been previously
filed and are not barred by Orders 201 or 265, must be filed
with the Court and served upon the Trustee not later than 60
days after the Confirmation Date or be forever barred. Any
such Claim arising after the Confirmation Date but prior to
the Consummation Date must be filed with the Court and served



upon the Reorganized Company not later than 30 days after
the Consummation Date or be forever barred. Not later

than ten days after the Confirmation Date the Trustee shall
give notice of the first bar date provided in this Section
11.1 by mail to all claimants whose filings are not satis-
factory to the Trustee, and to all persons or entities

who the Trustee reasonably believes have a Claim against the
Trustee in his capacity as Trustee, the Debtor or the

Estate which has not previously been filed and is not barred
by Orders 201 and 265. On or before the Consummation Date
the Trustee shall give notice of the second bar date
established in this Section 1l.1 by mail to all persons

or entities who the Trustee reasonably believes have a

Claim against the Trustee in his capacity as Trustee,

the Debtor or the Estate which has not previously been

filed and is not barred by Orders 201 and 265 or by the
first bar date established in this Section 11.1. Notice

of the bar dates established in this Section 11l.1 shall

be published in The Wall Street Journal (national edition)
not later than ten days after the Confirmation Date and not
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later than ten days prior to the Consummation Date, respectively.

11.2 Scope of Bar

The bar dates provided in Section 1l.1 apply to
all Claims, including Claims for contribution or indemnity
existing as of the Confirmation Date and the Consummation
Dzte, respectively. The bar dates provided in Section 11.1,
however, do not apply to claims for contribution or indemnity
based on facts that are unknown, undisclosed and unasserted
as of the Confirmation Date or the Consummation Date, respec-
tively. Claims arising prior to the Consummation Date based
on personal injury or death to any person who was a minor
at the time of occurrence, as determined under the laws of
the State of which he or she was then a resident, may not
be asserted against the Reorganized Company unless timely
filed by a person having the responsibility over the legal
affairs or guardianship of that person. <Claims which were
the subject of lawsuits filed prior to the Consummation
Date but which are not pending on the Consummation Date
may not be reasserted subsegquent to the Consummation Date,
even if dismissal of the lawsuit was without prejudice and
the time permitted for refiling has not run. The notices
given in accordance with Section 11.1 above shall contain
the information set forth in this Section 11.2.

The Court finds that these modifications represent a fair and
equitable settlement between the Trustee, the Debtor, CMC and
Soo, and that the Plan provisions, as modified, afford fair
and equitable treatment to claimants and thé Debtor's stockholders.

Accordincly, the Plan should be modified as proposed.
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With respect to the objections of the Committee

and the Indenture Trustee concerning the interest payable on

the Debentures,

the Court finds for the reasons set forth in

the Court's Order No. 831 that the second paragraph of

Section 5.4 of the Plan should be modified to read as follows:

"Interest with respect to Class B Claims will

be paid as follows:

(a)

(b)

(c)

21.

Interest at the rate of five percent per

annum, without compounding, will be paid on

the principal amount of the Debentures beginning
on January 1, 1976, and continuing every year

or portion of a year thereafter until the
Distribution Date for Class B Claims, regardless
of whether the Debtor had Available Net Income
as that term is used in the Indenture;

Each unpaid annual installment of interest

(as set forth in subparagraph (a)) shall
itself constitute an Allowable Claim, which
shall bear interest at the rates specified in
Section 5.4 of the Plan for Class A and C
Claims, beginning on the date each installment
was due, and continuing every year or portion
of a year thereafter until the Distribution
Date for Class B Claims; and

Except as provided in subparagraphs (a) and

(b), no other interest shall be paid on the

principal of the Debentures or on the unpaid
installments of interest."

With respect to the suggestion of the Debtor

and CMC that the original maturity date of the Debentures be

reinstated, the Court finds that under Section 77  this Court

has the eguitable power, in appropriate circumstances, to

cure defaults under long-term debt instruments and to
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reinstate the original maturity date, but that under the

circumstances of this reorganization, that exercise of this
power with respect to the Debtor's Debentures is not appro-
priate.
22. ‘The proposed modifications filed on July 27, 1985
by the Trustee, the Debtor, CMC and cert;bi*x;::é egggr'?’;;?oposed T
that Section 5.3 and the first paragraph of Section 5.4 of

the Plan be modified as follows:

5.3 Calculation of Interest

_ Each allowable Claim will be entitled to interest,
calculated as provided in this Section and Section 5.4
below. Interest and related charges will be calculated
at the rates provided by the Plan from a date a Claim is
liguidated until (1) the Distribution Date, in the case
of Claims finally allowed, settled or adjudicated prior to
the applicable Distribution Date, or (2) the date of pay-
ment, in the case of other Claims. The liguidation date
shall be deemed the date upon which the principal amount
of the Claim is ascertainable from the Trustee's records.
With respect to Claims which were liguidated prior to
December 19, 1977, the liquidation date shall be deemed
December 19, 1977.

5.4 Interest Rate

Interest with respect to Class A and Class C Claims
will be calculated in accordance with Section 5.3 above at
the rate of seven and one-half per cent (7-1/2%) per annum,
without compounding from the date of liguidation to
February 19, 1985. From February 20, 1985 to the Distribu-
tion Date (in the case of Claims finally allowed, settled
or adjudicated prior to the applicable Distribution Date),
or to the date of payment (in the case of other Claims)
interest will be calculated at the rate of interest cur-
rently being earned on the funds of the estate held in
escrow accounts in the name of the Trustee. The current
rate of B.5% shall be applied from February 20 through
September 1, 1985. The Trustee, the Debtor or claimants
entitled to interest may make application to have this
rate altered prospectively for periods beginning after
September 1, 1985 in the event the interest then being
earned on funds of the estate should warrant a change.
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with respect to these proposed modifications, the Court

finds that:

a.

The proposed modifications represent a fair
and equitable settlement between the Trustee,
the Debtor, CMC and most of the creditors
filing objections to the rates and manner of
calculation of interest provided in the Plan.
The proposed modifications are the result of
extended negotiations conducted by able and
experienced counsel for the Debtor, CMC and
the creditors who have been most active in
these proceedings. In re Penn Central
Transportation Co., 354 F. Supp. 710, 715
(E.D.Pa. 1972);

It is in the best interests of the Debtor, the
Estate, and the creditors to have all these
matters immediately and finally resolved. 1d.

In light of the claims asserted, the pre-
vailing interest rates, the losses suffered
by the Estate during the reorganization, the
varying statutory rates that apply in states
of residence of claimants, and the decision
of the Rock Island reorcanization court with
respect to interest rates, the rates and
method of calculation provided in the pro-
posed modifications are fair and eguitable to
all creditors in Classes A and C.

Accordingly, the Plan should be modified as proposed.

23. With respect to the claims of the United

States and the Iowa Counties for interest and penalties on

their
rates
Court

delay

claims for taxes at rates higher than the interest
provided for other claims in Classes A and C, the
finds that penalties are not properly assessable for

of tax payments occasioned by the reorganization, In

re Penn Central Transp. Co., 458 F. Supp. 1234, 1281 (E.D.

Pa. 1978); and that the interest rates provided in Sections

5.3 and 5.4 of the Plan, as modified, are fair and equitable

and are applicable to both sets of claims.
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24. With respect to the objections of Elroy G.

Schoeneck seeking interest on Class A personal injury claims
at a rate higher than provided for other unsecured creditors,
the Court finds that the priority séatus of the personal
injury claimants does not entitle them to higher rates of
interest on their claims, and personal injury claimants
should accordingly receive interest at the same rates as
other unsecured creditors.

25. With respecﬁ to the objections of Iowa
Interstate séeking pre~-judgment interest the Court finds
that claims for pre-judgment interest are.appropriately
resolved as part of the resolution of disputed claims.

26. With respect to the objections of RHarris and
Continental seeking interest on advances, the Court finds
that Harris, Continental and other indenture trustees and
comrnittees may assert their claims for interest on advances
as part of the procedure provided in Sectibn 5.1 of the Plan
for allowance of claims for fees and expenses under Section
77(e). Accordingly, the last two sentences of Section 5.4
of the Plan should be deleted. This does not constitute a
finding that they are entitled to interest. With respect to
the oral objection of counsel for Stickney concerning the
time for filing applications under Section 9.1 of'the Plan,
the Court finds that the Plan should be amended to provide
that such applications may be filed on or before one week
after zhe Trustee files his modified Plan in accordance with

ordering paragraph 4 below.



Other Objections of Creditors
27. With respect to the objections of RLEA, MDOT,
Iowa Counties and Iowa Interstate concerning the Plan's
treatment of disputed claims, the Court finds that:

a. Under Section 77 a plan of reorganization is
not required to specify the resolution and
treatment of each individual claim against
the Estate, but to provide due recognition of
the rights of each class of creditors; and

b. The Plan provides fair and adegquate means for
resolving disputed claims.

28. With respect to the objections of the Committee

and Jowa Interstate concerning the adequacy of the Segregated
Account to protect claimants whose claims are to be paid by
the Recrganized Company, the Court finds that these objections
~remature, and accordingly should be denied without
_iBice to the rights of these claimants to seek appro-
priate ﬁrovision for their asserted claims in the Segregated
Account at the time it is established.

29. wWith respect to the reguest of the Committee
and the Interline Railroads that the Plan be submitted to
them for voting, the Court finds that the Plan, as modified
in acccrdance with this Order, will provide for cash payment
to all creditors of an amount equal to the full vélue of
their claims, and, in accordance with Section 77 (e), need

not be submitted for voting to any class of creditors.



30. With respect to the objections of preferred
stockholders, the Court finds that the Plan provides for no
change in the interests of the preférred stockholders, but
continues the rights of those stockholders in full force and
effect, and accordingly the Plan provides fair and equitable
treatrment of their interests. |

General Findings

31. The Plan, as modified in accordance with this
Order, complies with the reguirements of Section 77(b).

32. The Plan, as modified,

a. is fair and equitable;

b. affords due recognition to the rights of each
class of creditors and stockholders;

c. does not discriminate unfairly in favor of
any class of creditors or stockholders;

d. conforms to the regquirements of the law
regarding the participation of the various
classes of creditors and stockholders; and

e. provides for the payment of all costs of
administration and all other allowances made,
or to be made, by the Court.

33. The approximate amounts to be paid by the

Debtor or the Reorganized Company for expenses and fees
incident to the reorganization have been fully disclosed to
the extent ascertainable, are reasonable, and are within
such maximum limits fixed by the Commission. Additional

amounts as may be required to be paid out of the Debtor's

Estate or by the Reorganized Company for services performed
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and expenses and fees incurred incident to the reorganization
and the Plan will be subject to the approval of this Court.

34. The Plan, as modified in accordance with this
Order, provides for the payment of all claims of the United
States for taxes and the United States is not a creditor on
any claims for customs duties.

35. The additional findings and conclusions of
law, not inconsistent with the provisions of this Order,
made pursuant to Rule 52 by the Court orally on June 24, 25
anéd 27, 1985 are incorporated in this Order by reference
and made a part of this Order.

NOW, THEREFORE, IT IS ORDERED, ADJUDGED AND DECREED
AS FOLLOWS:

1. The Plan, with the modifications specified in
the above findings, and with such other modifications as may
be necessary to conform to the above findings, is hereby
approved.

2. The Plan, as so modified, is hereby confirmed.

3. Objections to the Plan and the amendments

proposed by the Trustee and other parties are allowed to the

extent consistent with the above findings and the.modifications

specified herein. All other objections to the Plan and the
proposed modifications are denied.

4, That the Trustee is directed to file with the

Court, on or before July 29, 1985, a modified Plan in conformity

with this Order.



5. The Trustee is directed to provide notice by
mail of the approval and confirmation of the Plan, as
modified, to all parties on the Official Service List, and
all credito:s and stockholders. The Trustee is further
ordered to publish, as soon as possible after filing with
this Court a modified Plan, notice of the approval and

confirmation once in The Wall Street Journal (national

edition). The notices provided by mail and in The Wwall

Street Journal shall also contain notice of the bar dates

for claims provided in the Plan.

ENTER

2/t

United States District Judge

paTeD:  JUL 12 1535
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IN THE UNITED STATES DISTRICT COURT
FOR THE NORTHERN DISTRICT OF ILLINOIS
EASTERN DIVISION

IN THE MATTER OF ) In Proceedings for the
) Reorganization of a
CHICAGO, MILWAUKEE, ST. PAUL ) Railroad
and PACIFIC RAILROAD COMPANY )

) No. 77 B 8999
)

Debtor. Prentice H. Marshall, Judce

'ORDER NO. 866

FINAL DECREE

Upon consideration of the Trustee's Motion for
Entry of a Final Decree, filed pursuant to the Trustee's
Modified 1985 Plan of Reorganization (the "Plan"), due
notice having been given to creditors, stockholders and other
parties in interest, the Court, acting as a Court of Reorgani-
zation for the Debtor pursuant to Section 77 of the Bankruptcy
Act of 1898, as amended ("Secticon 77%), finds and concludes
as focllows:

1. The Chicago, Milwaukee, St. Paul and Pacific
Railrcad Company, the Debtor in this proceeding, a Wisconsin
corporation, filed on December 19, 1977 its petition to this
Court to effect a plan of reorganization under Section 77.
A copy of that petition was filed at the same time with -the
Interstate Commerce Commission (the "Commission"). This
Court has jurisdiction over the proceedings pursuant to

Section 77.



-2 01641

2. The Court approved the petition as properly
filed on December 20, 1977. Stanley E.G. Hillman was
appointed trustee of the property of the Debtor on
February 13, 1978. Mr. Hillman was succeeded as Trustee by
Richard B. Ogilvie on August 29, 1979. Mr. Hillman from the
date of his appointment until August 20, 1979, and Mr.
Ogilvie from that date until the present time, have continued
in the possession and control of the property and assets of
the Debtor and their operation.

3. On March 31, 1983, the Trustee filed with the
Court an Amended Plan of Reorganization for the Debtor,
which was refefred to the Commission by order of this Court.
After due notice and hearings, the Commission, in orders
served September 26, 1984, and January 11, 1985, approved a
modified version of the Trustee's plan.

4. On February 19, 1985, this Court, in Order
No. 809, approved the sale of the Debtor's operating rail
assets to the Soo Line Railroad Company and its affiliate
The Milwaukee Road, Inc., formerly SLRCO, Inc. (collectively
"Soo") pursuant to the terms of an Asset Purchase Agreement
{"APA") between the Trustee and Soo.

5. On April 10, 1985, the Commission, upon petition
of the Trustee, issued a decision in which it ruled that
further modifications to the Trustee's Amended Plan need

not be considered by the Commission.
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6. On May 1, 1985, the Trustee filed with this
Court his 1985 Plan of Reorganization for the Debtor (the
"Plan"). The Plan recognized the sale of the operating
assets to Soo but otherwise incorporated the essential
provisions of the plan approved by the Commission. After
due notice to creditors, stockholders and other parties in
interest was given in accordance with Order No. 811, this
Court held hearings, received evidence, and heard the
arguments of counsel on June 24, 25 and 27, 1985 and on July
12, 1985 for the purpose of considering approval and confirmation
Qf the Plan.

7. On July 12, 1985, this Court entered its
Order No. 832 modifying the Plan in certain respects and
confirming and approving the Plan as modified.

8. The Plan authorizes and directs the Trustee
to proceed with the consummation of the Plan, but provides
for the retention of jurisdiction by this Court with respect
to the consummation ©of the Plan, including the entry of
a final decree pursuant to Section 77(f) discharging the
Trustee and closing the case, except as provided below.

9. The Trustee has substantially completed the
consummation of the Plan and it is now appropriate for this
Court to enter a Final Decree with respect to certain
matters involved in the consummation of the Plan and on the

discharge of the Trustee.
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NOW; THEREFORE, IT IS ORDERED, ADJUDGED AND
DECREED AS FOLLOWS:

1. The "Consummation Date" for purposes of the
Plan shall be November 25, 1985.

2. The APA and the Plan require the amendment
of the Debtor's articles of incorporation to change its
corporate name. The form of amendment to the Debtor's
articles of incorportion attached as Exhibit A is approved
in all respects. The Trustee i1s authorized and directed to
file that amendment with the appropriate officials in order
to effect the change of the Debtor's name. The filing
officer in the State of Wisconsin is directed to accept
the amendment and to issue the appropriate certificate
reflecting the chénge of the Debtor's name.

3. The following people, who have been recom-
mencded by the Trustee as provided in the Plan, are appointed
to serve as directors of the Reorganized Company until the

first meeting of shareholders of the Reorganized Company:

Jack Nash Clarence G. Frame
Ezra H. Zilkha Robert C. Reed
Peter Sharp Edwin Jacobsﬁn
Leon Levy Daniel R. Murray

Jerold S. Solovy
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4. a. The Trustee has recommended and the
Court approves the deposit at Consummation Date a total of
$225,000,000 million (less the amount paid with respect to
Allowable Claims prior to the Consummation Date) in the

Segregated Account established by the Plan, and in the Appeal

Escrow Account described in paragraph 4b below, with $129,200,898.

in the Segregated Account and $95,799,101.42 in the Escrow
Appeal Account. Five days before the approved Consummation
Date the Trustee shall file with this Court and serve on the
pafties a report showing the amount of Allowable Claims paid.
prior to Consummation Date and the resulting amount required
to be deposited in the Segregated Account. The Segregated
Account, but not the Appeal Escrow Account provided for in
paragraph 4b, shall be held pursuant to the form of Escrow
Agreement attached as Exhibit B. The Escrow Agent shall be
the Continental Illinois National Bank and Trust Company of
Chicago or such other bank as may be designated from time to
time by this Court. The Escrow Agent is instructed to pay
money out of the Segregated Account only as provided in the
Plan, this Order, or further orders of this Court, and to
invest the Segregated Account as provided in pafagraph 5.

The Reorganized Company is directed to pay Allowable
Claims from the Segregated Account (or from other moneys if
no money remains in the Segregated Account), as provided in

Section 5.2 of the Plan, except for Class B Claims, which

ul

D
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are provided for in paragraph 4b. The Reorganized Company
1s also directed to pay the reasonable fees of the Escrow

Agent for its services with respect to the custody of the

Segregated Account.

b. In addition to the Segregated Account
provided for in paragraph 4a, there is also established,
pursuant to Order 858A, the Appeal Escrow Account of $95,799,101.42
(established 10/16/85), as security for the Class B Claims
until disposition of CMC's appeal and the Committee's cross-
appeal from Orders 831 and 832. The Appeal Escrow Account
shall be held separate and apart from the Segregated Account
and shall be subject only to the terms of Order B858A.

5. Amounts in the Segregated Account shall be
invested in (i) direct obligations of the United States or
obligations of agencies of the United States or obligations
which are backed by the full faith and credit of the United
States, (ii) certificates of deposit or similar debt obli-
gations of banking institutions, such as bankers' acceptances
or repurchase agreements, of commercial banks insured by
_the Federal Deposit Insurance Corporation, (iii) direct and
general obligations of any state which are rate& in either
of the two highest full rating categories by at least one
nationally recognized rating agency, (iv) commercial paper
rated not lower than P-1 or P-2 by Moody's Investors Service,

Inc., or not lower than A-l or A-2 by Standard and Poor's
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Corpor;tion, or (v) money market funds with fixed principal
values and which invest only in instruments with credit
ratings egquivalent to those specified above. Investments
shall be made at the direction of the Reorganized Company.
Investment earnings on amounts in the Segregated Account may
be paid out to the Req;ganized Company as realized.

6. On the Consummation Date all right, title and
interest of the Trustee in the property of the Estate shall
vest in and become the absolute property of the Reorganized
Company, notwithstanding the laws of any state or the
decision or order of any state authority to the contrary.
Except as otherwise provided in this Order or in the Plan,
the Reorganized Company shall take the property free and
clear of all claims, rights, demands, interests, liens and
encumbrances of every kind and character. The Trustee is
authorized and directed to execute and deliver to the
Reorganized Company a deed and bill of sale transferring all
of the property of the Estate. The form of those instru-
ments shall be determined by the Trustee. All property and
funds of the Estate held by persons other than the Trustee
shall be delivered or paid over to the Reorganized Company,
except (i) the Segregated Account and (ii) escrow accounts
pertaining to Tax Benefit Transfer Leases which run in favor

of the lessor.
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7. Except as provided in this Order or in the
Plan, the Debtor, the Trustee in his representative capacity
and the Reorganized Company shall be, as of the Consummation
Date, released forever from: (i) all obligations, debts,
liabilities, claims and causes of action against the Debtor,
whether or not filed or presented, whether or not approved,
acknowledged or allowed in these proceedings and whether or .
not provable in bankruptcy, including without limitation all
claims assumed or guaranteed by the Debtor or the Trustee or
enforceable against the property of the Debtor; (ii) all
obligations, debts, liabilities and claims arising from
costs and expenses of administration, whether or not filed
or presented and whether or not approved, acknowledged or
allowed in these proceedings, including without limitation
all taxes, assessments, claims and other charges of govern-
mental units or agencies, whenever assessed, accruing prior
to the Consummation Date; and (iii) all obligations, debts,
liabilities and claims with respect to all bonds, coupons,
debentures, notes, certificates, evidences of indebtedness,
shares of stock, securities and leases (including interest
accrued and dividends declared), without limitation as to
their nature and whether made, assumed or guaranteed by the
Debzor or the Trustee or enforceable against any of them or

the property of any of them.



8. | Notwithstanding paragraph 7 above, the
Reorganized Company shall be liable and responsible for
the payment of Allowable Claims after the Consummation Date
as provided in Section 5.2 of the Plan, for those Allowable
Claims described in Section 5.6 of the Plan, for its obli-
gations under contracts assumed by the Trustee pursuant to
Section 6.1 of the Plan and for obligations of the Trustée
arising during the administration of the Estate to the
extent that the Trustee is bound by those obligations
(including, without limitation, the Trustee's obligations
under the APA and Order 809), provided, however, that the
Reorganized Company shall not be liable and responsible
for claims against the Trustee in his individual capacity
and, with respect to such claims, shall not indemnify the
Trustee as provided hereinafter. The Reorganized Company
shall indemnify the Trustee, his agents, attorneys and
employees against any and all expenses (including attorney's
fees), costs, fees, liabilities and fines arising out of the
matters for which the Reorganized Company shall be liable as
set forth in this Paragraph 8 or which pertain to or arise
out of the administration of the Estate or the conduct of
the reorganization proceedings, except where this Court
determines that indemnification is inappropriate.

9. The Court reserves jurisdiction, which shall
be exclusive to the extent that under applicable law the

Court's jurisdiction is now exclusive:
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(a) To consider and act with respect to any Claim
against the Debtor or the Trustee included in a class
provided for under the Plan or with respect to any
contingent claim (which shall not include claims
against the Trustee in his individual capacity),
asserted but not finally settled or adjudicated prior
to the Consummation Date;

(b) To consider and act on any matter over which-
the Court now has jurisdiction and which has not been
adjudicated, discharged or resolved prior to the Con-
summation Date (including guestions and controversies
arising under or with respect to the APA and Order
809);

(c) To consider and act on any application for
instructions with respect to the Segregated Account,
including the distribution of funds from, and any claim
upon, the Segregated Account;

(d} To consider and act with respect to the
allowance of fees to the Trustee, his staff and counsel,
and other parties pursuant to Section 9.1 of the Plan;
and

(e) To consider and act upon any other matter as
to which the Plan reserves jurisdiction in this Court.

10. The Reorganized Company is authorized and

directed to file or record, in each of the jurisdictions in
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which it owns real property, a copy of this Order and the
deed transferring the property of the Estate to the Reor-
ganized Company. The recording officer in each such juris-
diction shall accept those documents for recording. No

tax (including stamp, conveyance, transfer and similar taxes)
or other fee shall be imposed with respect to the conveyance
of the property of thé'Estate to the Reorganized Company,
except for ordinary and customary fees for the recordation
of documents.

11. The APA provides that if all inaccuracies in _
deeds and other instruments of conveyance from the Trustee
to the Soo have not been corrected prior to the consummation
of the Plan, the Plan will contain provisions for continued
correction of the deeds and other instruments of conveyance.
Pursuant to the agreement of the parties to the APA, this
Order, rather than the Plan, sets forth provisions for the
continued correction of deeds and other instruments of
conveyance. The APA also provides for certain adjustments
to the purchase price for the Railroad. Soo has claimed that
it is entitled to such an adjustment.

The Trustee and the Soo are authorized and directed
to continue to negotiate in good faith, prior to the Consum-
mation Date, the settlement of disputes relating to the
correction of deeds and other instruments of conveyance

and the adjustment of the purchase price under the APA.
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If, by the Consummation Date, the Trustee and the Soo have
not resolved those disputes, the Reorganized Company and the
Soo shall, for 90 days following the Consummation Date,
negotiate in good faith to settle the disputes. During the
90 day period, neither the Reorganized Company nor the Soco
shall sell, mortgage or encumber real property which immediately
prior to the closing of the APA on February 19, 1985 was
owned or operated by the Trustee and located within thcse
states in which the Trustee conducted rail operations,
without giving prior written notice to the other more than
15 days prior to the proposed action. In the event of
disagreement over a proposed action, either party may apply
to this Court for appropriate relief. If no settlement of
these matters has been completed by the end of that 90 day
period, this Court shall hear and resolve the remaining
digputes, and ratalns jurisdiicticn for that purpose.

12. Except as provided in this Order or the
Plan, as of the Consummation Date, the Trustee shall be
discharged and shall be relieved of any further duties and
responsibilities in respect of the administration of the
property or the conduct of the business of the Debtor. The
Trustee is forever discharged and released from any liability
for any claim in his representative capacity which is barred
pursuant to the Plan. His bond shall be released when all
cla:ms against him in his individual capacity are finally

resolved and satisfied.
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13. All persons, firms, corporations and other
entities, including without limitation the United States and
state and local governmental bodies and agencies ("Entities"),
are by this Order perpetually restrained and enjoined from
instituting, prosecuting, or pursuing, or attempting to
institute, prosecute, or pursue, any suit, action or pro-
ceeding ("Action") against the Reorganized Company (or its
successors and assigns), or against any of the assets or
property of the Reorganized Company (or of its successors
and assigns), directly or indirectly, by reason of or on
account of any obligation or obligations incurred by the
Debtor or by the Trustee, except the obligations imposed
upon or reguired to be assumed by the Reorganized Company by
the Plan (including those claims filed pursuant to Section
11.1 of the Plan wﬁich are ultimately determined to be Allowable
Claims) or this Order. The Actions restrained and enjoined
by this Order include, without limitation, those based upon
or on account of any right, claim, judgment or interest of
any kind or nature in, to, or against the Debtor or any of
its assets or properties, or which interfere with, attach,
garnish, levy upon, enforce liens against or upbn, or in any
manner disturb any portion of the property (real or personal)
now or in the future belonging to or being in the possession
of the Reorganized Company (or its successors and assigns),

or which interfere with or take steps to interfere with the
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Reorgaﬁized Company, its officers, agents and employees, or
the conduct of its business.

All Entities are also by this Order restrained and
enjoined frcm prosecuting against the Trustee in his repre-
sentative capacity or against the Reorganized Company any
Action arising out of or based on any act done or omitted to
be done in consummating and carrying out the Plan or any’
order of this Court entered in these proceedings. Notwith-
standing any of the foregoing, nothing in this Order shall
preclude the further prosecution of any appeal previously
noticed and pending as of this date.

14. Except as provided in this Order, all juris-
diction of this Court in or by reason of these proceedings

shall be terminated and these proceedings shall be closed

effective as of the Consummation Da

Dated/’””{“/éfc /2, 1985

District Judge
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CONSENT TO CORPORATE ACTION
ON BEHALF OF SHAREHOLDERS OF
CHICAGO, MILWAUKEE, ST. PAUL AND
PACIFIC RAILROAD COMPANY

The undersigned being the Trustee of the Chicago,
Milwaukée, St. Paul and Pacific Railroad Company, a Wisconsin
corporation, does hereby, on behalf of the shareholders of
the corporation otherwise entitled to vote thereon, and by
order of the United States District Court for the Northern
District of Illinois, adopt the following resolution as and
for a resolution of the shareholders of the corporation as
of the date hereof:

RESOLVED, that the articles of incorporation of

Chicago, Milwaukee, St. Paul and Pacific Railroad

Company shall be amended to change the name of the
corporation to CMC Real Estate Corporation.

JE‘A@ e

Richard B. Ogilv Trustee of
the Chicago, Mi auk e, St. Paul

and Pacific Rail Company

Dated: 1985

On Behalf of all Shareholders of
Chicago, Milwaukee, St. Paul and
Pacific Railrocad Company
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Escrow No.

ESCROW AGREEMENT

To: Continental Illinois National Bank and Trust
Company of Chicago
" Trust and Investment Services
Corporate Trust Division, Escrow Section
30 North laSalle Street - 10th Floor
Chicago, Illinois 60693

The following property is deposited with you by
the Trustee ("Trustee") of the Chicago, Milwaukee, St. Paul
& Pacific Railroac Company ("Milwaukee Road"), Debtcr purs:arn:
to Court Orcer No.

A. The sum of .

E. Cczy cf Cour+t QOrcer Ho. .
("Frrnal Decre ')

c. Copy o0f the Trustee's Mocdified 1985 Plan cf
Reorcarnizaticn. ("Plan")

As Escrowee, you are hereby directed to heclé, cezl
with an ispose cf the aforesaid property and any cth
preoer t any time held by you hereunder in the fcllow;n;
manner, scbiect hcwever, to the terms ané conditions herein-
after set forth:

0’0‘

1. Ycu are instructed to invest all mcnies &
this escrcw acccunt in only the following instruments with
maturities c¢f noct mcre than two years from the cdate c¢f
investment:

-
Py

(1) direct oblications of the United States or
obligations of agencies of the United States or
obligations which are backed by the full faith

and credit of the United States;

(1i) certificates of deposit or similar debt
obligations of banking institutions (including

the Escrowee), such as bankers' acceptances or
repurchase agreements, of commercial banks insurec
by the Federal Depcosit Insurance Corporation;

(iii) irect and general obligations of any staze
which are rateé in either of the two highest full
ratingc cateccries bty at lease one natlona-ly
recogrrzel rating agency:
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(iv) cmmercial paper rated not lower than p-1 cr
P-2 by Mocdy's Investors Service, Inc., or not
lower than A-1l or A-2 by Standard and Poor's
Corporation, or

(v) meoney market funds with fixed principal
values and which invest only in instruments with

crecdit ratings eguivalent to those specified
above.

Any book entry securities in which the escrowed
monies are invested pursuant to this Escrow Agreement shall
be held in the Escrowee's custody account with the Federal
Reserve Bank of Chicago and maintained separately on the
books and records of the Escrowee in the name of the '
Reorganized Company (as defined in the Plan).

Any certificated securities, certificates of
deposit or other certificated items in which the escrowed
monies are invested shall be issued as registered in the
name of the Escrcwee's nominee, and maintained separately
on the books and reccrds of the Escrowee in the name of the
Reorganizec Company.

2. The specifiic instruments to invest in shall
be desicnated from time to time by the Reorganized Company.
All uncersicned parties shall receive a copy ©of the mcathly
activity statement for the escrow account.

3. Interest shall be accrueéd and reinvested
pursuant to Paracraph 1 above, or may be paid out as realiized
at the cirection of the Recrganized Company.

4. The escrow shall be paid out pursuant to
written directicns of the Reorcanizeéd Company (as cefined
in the Plan) in accordance with the Plan, the Final Decree
and subseguent Reorcanization Court corders, including paymencts
directly to the Reorganized Company for reimbursement of
payments of Allowable Claims (as defined in the Plan) macde by
the Reorganized Company.

S. The reasonable expenses and fees, incurred

in connection with the escrow account shall be paid by
the Reorganized Company.

TERMS AND CONDITIONS

1. Your duties and responsibilities shall be
limited to those expressly set fcrth in these escrow in-
structions, ané you shall nct be subject to, ncr obliged

ot
0



01657

recognize, any other acreement between, or direction or
instruction of, any or all of the parties hereto prcvided,
however, these escrow instructions may be amended at any
time or times by order of the Reorganization Court.

, 2. You are authorized, in your sole discretion,
to disregard any and all notices or instructions given by
any of the undersigned or by any other person, firm or
corporation, except only such notices or instructions as are
hereinabove provided for or given pursuant to Reorganizaticn
Court orders. _

. ..3. . You shall not be personally liable for any
act taken or omitted hereunder if taken or omitted by you in
good .faith and in the exercise of your own best judgment.
You shall also be fully protected in relying upon any
written notice, demand, certificate or document which vou in
good faith believe to be genuine.

4. You shall not be required or have a duty to
notify anyone cf any payment or maturity under the terms of
any instrument deposited hereunder, nor to take any legal
action to enforce payment of any check, note or security
‘deposited hereunder. You shall have no liability to pay
interest on any money deposited or received hereuncer.

5. You shall not be responsible for the suf-
ficiency or accuracy of the form, execution, valicdity or
genuineness of documents or securities now or hereafter
depositeé hereunder, or of any encdorsement thereon, or fcor
any lack of endorsement thereon, or for any description
therein, nor shell you be responsible or liable in any
respect on account of the identity, authority or rights cf
the persons executing or delivering or purporting to execute
or deliver any such document, security or endorsement or
these escrow instructions.

6. Any notices which you are required or desire
to give hereunder to any of the undersigned shall be in
writing and may be given by mailing the same to the address
indicated below opposite the signature of such undersignecd
(or to such other address as said undersigned may have
theretofore substituted therefor by written notification to
you), by United States mail, postage prepaid. For all
purposes herecf any notice so mailed shall be as effectual.
as though served upon the person of the undersigned to whom
it was mailed at the time it is deposited in the United
States mail by you whether or not such undersigned there-
after actually receives such notice. Notices to you shai:l
be in writing and shall not be deemed to be given until
actually received by your trust cepartment employee Or

-3-
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officer whe administers this escrow. Whenever uncder the
terms hereof the time fcr giving a notice or performingc an
act falls upon a Saturcay, Sunday, or holiday, such tire
shall be extended t0 the next business day.

7. If you believe it ¢to0 be reasonably necessary
to consult with counsel concerning any of your duties in
connection with this escrow, or in case you become involved
in litigation on account of being escrowee hereunder or on
account of having received property subject hereto, then irn
either case, your costs, expenses, and reasonable attorney's
fees shall be paid by the Reorganized Company.

¢t
[§)

8. It is understood that you reserve the right
resign as Escrowee at any time by giving written notice of
your resignaticn, specifying the effective date thereof, to
the undersicned. Within 30 days after receiving the aforesz:c
notice, the undersigned agree to appoint a successor Escrowee
to which you may upon Reorganization Court approval distribucte
the property then held hereunder, less your fees, costs and
expenses. If a successor Escrowee has not been appointed
and has not accepted such appointment by the end of the 30-
day period, you may aprly to the Reorganization Court fcr
the appointment of a successor Escrowee, and the costs,
expenses ancé reasonakle ‘attorneys' fees which you incur in
connection with such a proceecding shall be paid by the
Reorganized Company.

9. This escrow acreemen%t shall ke construed,
ernforced, ané administered in accordance with the laws cf
the State cf Illinois.

10. The undersigned Escrowee hereby acknowledlges
receict of the property described in the above Escrow Acreement
and agrees to holé, deal with ané dispose of said propercty
and other property at any time held by it hereunder in
accordance with the forecoing Escrow Agreement.

11. Executed this 31lst day of October, 1985, at
Chicago, Illinois.

Parties to Escrcw Addresses
Richard B. Ocilvie, Trustee of the 547 W, Jackson Avern:e
Chicago, Milwaukee, St. Paul Suite 1510
and Pacific Railrcad (Debtcr) Chicago, Illinois €Cel¢%
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Continental Illinois Nasticnal Ban=
and Trust Company of Chicazc,
Escrowee

By

Executed in copies.
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Acceptance Fee - $§5,000.00

Annual Fee - $5,000.00 per year payable in arrears on
November 1, 1986 and each subseguent November 1 during
the term of escrow.

Transaction Fees and OQut-of-Pocket Charges - in accordarnce
with the printed schedule of fees attached to this
Schedule I, as that schedule may be modified by the
excrowee during the term of this escrow consistent with
the escrowee's published fees.
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EXHIBIT E

DOCUMENTS RELATING TO
TWIN CITY DISPOSAL



1\ MY
Qlee:

v

70: Jos Crea
FROM: Kent Schonberger
DATE; February 27, 1969

SUBJECT: Further Information relative to Miiwaukee Rallrosd refuse being dumped
at Pig's Eye Landfli! _

Mr. Johnson from the Milwaukee Rallroad called me on February 25, 1969, the
ssms day that | received your memo with regard to the circumstances about \l:lch
he was nklng. .

1 told Mr. Johnson. as confirmed In your note, that we could ses no reason
for having hold ups or delays In connection with thelr trucks dumping at Plg's Eye
and also that we would not have any objection to thes bringing in soms lumber, °
especially If this (s being doposltod in aress which the Milweukss Mllroad g-v.
us for dump opsrations. i l

_Insofar as bringing the Iocatlon In lt a gato or drivewsy off thelr property.
Mr. Johnson feels this Is not nacessary inasmuch as they would come through the
normal Pig's Lye access road. This wy thelr own Identifled truck would be coming
in and |'m sure other than for record keeping purposes, you would let It In then
without any charge for such dunplng on the urll.r stated basis of about four loads
per day. .

Mr. Johnson also told me that they often hire a private contractor. posslbly
“Twin Clty Waste Disposal, to haul some material from san area further down toward.
. thelr humping yards and that thls amounts to about nine 17 yard compactor loads

per month, or an average then of about one every second or third day. He told me
that at tho present time the firm hauling this apparently Is paying the entrance
fee and In turn the Rallroad Is: being billed this amount and he ‘ssked whether or
not an arrangement could be made for the Rallroad to be rebated that money. - { °
explained that any type of rsbate would be an almost Impossible thing once the money
was within the City financlal umbrella, but that If we had some completely clear and
positive means of [dentifying who was bringing the material and that only those loads
which came from the Mllwaukee Rallroad would be allowed In, arrangements could lliksly
be made betwsen you, Mr. Johnson and the firm doing the haullng for @ posltln means
of identification, perhaps by some speclal tickets, signed slips or the llke, we
would allow the private firm trucks hauling from the Milwaukee Yard propertiss only
to come Into Pig's Eye also via the normal roadwsys and gate at no charge. Nr.
Johnson will look further into thls matter and be In further contact with you or me,

This for your Information, _ r
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